
ATTACHMENT 4-7
Wet Season IR Site 2 Landfill Soil Logs



/

¢#J10fG-,_ ALAMEDA POINT - IR SITE 2

le o__ IBallel _" so,._o_,._.o_
.Jl"l

Permit Number: I_)A - "2, Ddlling [3ontr¢ctqrij_o '_[_ _oJv/0/tf/oJ Northing (NAD 83): I
Project Number: '__0i'_1)_ "Z,| Driller: t_S/_Jf-oJa i. ,, ,. [0 J_,L Easting (NAB 83):BoringLocation: 5_X,5/0.,... Drilling Equipment:_._Pfdl_ _OI _ uI SurfaceElevation (NAVD.88): _I
Date Logged: IOMo¢_. Ub iDrilling Method:_ .r_lpu_/_ BoreholeAbandoned:__Yes No
Geologist: _..Jo!(_0S iBoringDiameter: 2,'/_ " . BackfillMethod: (_/T./_b -- ,_
TotalDepth: _ Sampler Type: /v_Of0c,dr_ MonitoringDevic_ Installed;.__Yes__No
Reviewed by: HammerType: _ Type:

Depth/ -_ I i_ SampleDescription _E Sample _i Comments

,'.c,_ _4-t-_a¢.-P_r_,__t J'/ t _

:..... .......:......................•.................
_ _ _

I

i "0-1 .... I ............................................................ i ...............

/ . ,,,"_%o._U",,,,
: # _v..-°_'-o..'l'J.a,,;".."O "&
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r_-..,_..-,,__ ALAMEDA POINT-IR SITE 2
SOIL BORING LOG

' Permit Number: _ DrillingContractor:_._._ {_ f_t_U_ Northing(NAD 83):
project Number: _(_)l_:/-)J Z. Driller:_rt/_$/_ d_$,_0 _ -... Easting(NAD 83):
Boring Location: <_6.1SSrc_d__ Drilling Equipment:_e.e_. /_/_-tO_1 Surface Elevation (NAV,D 88):Date Logged: 10Ha. Drilling Method: _i_].! _,_ "_' Borehole Abandoned: ,./£_Yes No
Geologist: _,..JcV/0_ Boring Diameter: Z_/__"̂ ! _. Backfill Method: t_17j44_
Total Depth: 4' " Sampler Type: 1%_#._r080/€-- Monitoring DevicNISst&lled: __Yes._l_lo
Reviewedby: HammerType: i_- Type:

,,_,,_s,o,_,,, s_p,._..=,p,o. I'I,l''' ,o _. Com,,,en=

S0(_5-7-15

i .............................

10 ......................................

, ,.,,.,._-...................v_.-.,. !11
, __-..'_'_ "_.._'_,_.I I I
. .-" " No._4_ "-'-_

III
"_,_%"-.... .-"_,,_,,--III
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Ballelle ALAMEDA POINT-IR SITE 2SOIL BORING LOG

Permit Number: _A DrillingCoDtrac.tor:J2P--b_Idt4 (HAD 83): I
Projeqt_Number:_(_Ol_3,---Z.lZ. Driller: _-/LNS-'_TOJASJ-o Easting (HAD 83):
Boring'_Location: _oc _ _ Drilling Equipment: G_'Ot_f-4e,6- _,_10_ Surface Elevation (NAVD 88): _ II
Date Logged: |0 ,[/{/_l_.._d S- Drilling Method: l_l_,_t'F PU_;_L Borehole Abandoned: Yes 4_V'No
Geologist: R.,,Ji_t,f_'( _,,_. Boring Diameter: 2'/?.,' Backfill Method: --
Total Depth: _ i /_="--!:;_ Sampler Type: _j Monitoring Device Installed: _Yes No

Reviewed by':'..:. " _ Hammer Type: IJ/_" Type: "_14_ i'/V'F--- _'_/'_-_/) --

- O -_ Sample Description _ _ Sample Comments',feetlogs) _
-0 j :_ ID

1

--- 6611"_,_ vl _4 (_

-- '_,l__;/)_,_ , , '__ _'
- 5 ............ ._.o.o.d._..._.-.6.._...........................................................

_ _ _,_,.a_



ALAMEDA POINT IR SITE 2Ba.elle SOIL BORING LOG

IIPermit Number: _/._ DrillingContractor.;/_;_.A_ I_ Northing (NAD 83):
Driller:/S/".r_'lLo Jrj_; O __ ...... (NAD 83):

,ProjectNumber:_(_6lf_-Z, tZ_ EastingBoring Location: c_,L,_j Drilling Equipment: _ 12bl_l(e_{U_7- Surface Elevation (NAV.D88):
Date Logged: l0 _,_rr_ 0_" Drilling Method: _}f_y_! _Lz_l_ Borehole Abandoned:,_L/.b'es No
Geologist: _..J/}l_- _ BoringDiamete_,7_'l_," ^ BackfillMethod: _/4_'C_ -- ,
TotalDepth: ,_ _ SamplerType:I_tT_:0COtr_ MonitoringDevic_ Installed:__Yes _.No
Reviewedby: HammerType: _,ll_ Type:

Depth _ "_ I ' " • J= Sample " ""_[fee_)bgs)o._ o_, SampleDescription ,.°=._ ID _'_ Comments

I
I

_ _ I
!

_ _ _

-10 .......................................

...<;o,,, III,."_.e'_..........._O,, "-. I I I
- - ,_ ,,.v ..." .1"J " "'"""" €' = _...-_-._ _.o.;_ I I I

: ---_''0 O" _" I I I

, ; No. 734S " -_1 I I

- - : !,e_ ".. ..."._ I I I

81_1111lililL_' _
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ALAMEDA POINT - IR SITE 2Ballelle so,. .oo
Permit Number: I_ DrillingC_optractor:p._4y,c,l_,tOrJ Northing (NAD 83): u
Project Number:_(oOl_O_" Z,17.. Driller: _R.tols"-alOJ/_50 Easting(NAD 83):
Boring Location: 5OC _0. ,.- Drilling Equipment: _0/0_T Surface Elevation (NAVD88):
Date Logged: I0 /HQr¢.I_0 > Drilling Method: D Borehole Abandoned: _.Yes No
Geologist: _..l./_t40£"1 Boring Diameter: Backfill Method: .af-0__'/_---_ --
Total Depth: z_r Sampler Type: _ Monitoring Devicg_installed: Yes No
Reviewed by: Hammer Type: t,,IA Type:

Depth Grading3:_= Sample _I Comments(feetlags', - SampleDescription , _ _ =eI _o==8 OO
-- 0 "'

-- t %,

t_l fief ...

- "TO adaf)
5 ..... _..... w.......................................................... i..z. ..... l...................................

-10......................................................................................................................

• _llltll III!111_

" " " _1%tI11- -,--- "I/'FJ t
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ALAMEDA POINT - IR SITE 2Ballelle SOIL BORING LOG

Permit Number: ItJ_ Drilling Contraqtor:iD/_.(,.#j/OIO_'cl.4_0]/_# Northing (NAg 83):_ProjectNumber: C_._d._jT0_-ZlZ, Driller: E//_;to JOS;o...... /.. Easting(NAD83):
in rBoring Location:._(_"f_ h ..4 iDrillingEquipment:GeQ_/'_, _e loaf Surface Elevation(NAVD 88):

=Date Logged: 10.'T_.l-._@Ub Drilling Method:_j_, ! _'b._ BoreholeAbandoned:._Yes No
Geologist: p...',JPrhJ0_ iBoringDiameter-_'//2,_'_ __ BackfillMethod: ,4/t./_1_ -- .
TotalDepth:" _)' SamplerType: _Ci'C ) _rc MonitoringDevice_lnstalled:__Yes __VNo
Reviewed by: HammerType: hJi_} • Type:

Depth 8 _ Sample Descdption _ | __E= Sample _ _ Comments
',feetbgs) _,_ Ol= = m_ ID o >

0 -3 _ _I_e_ _J__ _i_ 3C _ I

- - io'i_,s/4,_tc,_c_,_,t-14t,_, flrn_y.br_ m r$0cf/2-3
_ n_#_5f-,r6oclor_ " "" ' _ta'5o

__....._-...................................................- ........................................

t:

"1t:t-_'

D1O_ ......... •.......................................................... ...i ..........................................
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ALAMEDA POINT - IR SITE 2Banelle SOIL BORING LOG

Permit Number: /_A DrdhngCDntractpl':it _Cf_l_tl _.t/_O[(3 I1 Northing (NAD 83):
2roject Number: G_O.I_- Z_"L, Driller: Ef/f_5-/LC_ _g_6 J " --_ f _.-4 Easting (NAD 83):

_1 IBoring Location: ._0LXp.._.,.__ Drilling Equipment:,(,P_-(_ ,(._!0 ,Dr" Surface Elevation (NAVD 88): .
Date Logged.' J0 _O_.._'4'tO3 Drilling Method: C.]I[I_ #de h Borehole Abandoned: __Yes _No
Geologist: K._ht_S'/ BoringDiameter: _, f_""' i ^ BackfillMethod:
TotalDepth: _' SamplerType: _YvR:t"0¢.._. Monitoriq9Device Inst,)lied:_Yes No
Reviewed by: HammerType: j//_ Type: 1" tO_ (_ _ "; _

oe0o_'_] _.,_-,-o.0oi:-' :jo[feetbgs) _ Sample Description _r '_ .- _ SamplelD CommentsO I I, I

.... _0_

- - _._ _ 41_,_, _o_ __o

;_ _o

T,b:- _'

_10 ....................................................................................................................

- _ ,.,x .."_._ ,,.",4,.". 'J.-.:°
.. ='_ : ._,,," .v0 : ,...,

- *--,._,,_""-.,. ....'L,_i
- =1111 ii illiili_

-15 ................................... _ " .....................................
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ALAMEDA POINT - IR SITE 2Ballelle SOIL BORING LOG

Permit Number: NA IDrillingContrac.tor;._>1£__5_(jl5OA_/I/i_'0 Northing(NAD 83):
,Project Number: _00t_"03r-_t2.. IDriller: Erlle)]_-o J_._O ", _ ../ .! Easting(NAD 83):

llm Boring Location: S0 (.,_._ IDrilling Equipmen!_:_.P_._0Lq_P,_(o6[0/}/- Surface Elevation (NAVD 88):
Date Logged'.l _It3 ,q, ..t_ 1_0_" IDrilling Method: .l_€__ p,_,h Borehole Abandoned: _Yes No
Geologist: _ _'_j0_,_ IBoring Diameter: _ t.. _ Backfill Method: _q_t_ / .,
Total Depth:" _17" -- ISamplerType: _ 00_'tL Monitoring Devic_lnstalled: ._.Yes ____No

Type:
Reviewed by:-' IHammer Type: N

°°_ _ ___,__-- _a='_- Co_._
(fe_ bgs: _ o_ SampleDescriplJon '_"_'i '_ ID
,0 "_ =_

. _ _, _l'_t_ '_0Z__

- _ _o_
- ._...-

"TO"
I
I
r- ,5.......... '................................................................... -_ -!,,.................................

-10 ......... i.......................................................... =''P'_ ...... I .................................

-- _ _,l_llt It llt III I I I Iq_P'F_,_.
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- - ",,;';,_cAu_,,,"
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I ALAMEDA POINT- IR SITE 2
Ballelle _o,._o.,.o.oo

I Permit Number: _ Dnlhng .,ontrac_r:P_'l{,tl _lti, lltlL_ Northing (NAg 83):
Project Number: _;(_1_-'3,-._17_- Driller: _rl_._2,_'$6 . -- / Easting (NAD 83):
BoringLocation:_oc(,,._, J !Drilling --quipment:C__a/J_, g,&/08"l_ Surface Elevation(NAV.D88):

I Date Cogged: 10_1_,05 DrillingMethod:d_'_r_]l _'" -- BoreholeAbandoned:_._'es NoGeologist: I_, J_15"_"t iBoring Diameter:_ I/_ r- -" Backfill Method: L21_-"_,,
Total Depth: _r m ISampler Type: l_(_ Monitoring Device[l_stali_'d:____Yes__No

Reviewed by: Hammer Type: N_ " "'ype:

_t__ _go= Comments
:fee ) _ SampleDescription _ _ ,_ • _ Sample'_ _ .-_r= ,_=a io

! '_"{'t'/,.5_,'Jb,.,,_._k_i_,__'i#.4/4, __ 5o_o-_..t_,_o,_
- - _ _.__ __,_, _*_,mo_. --_- _'__ _'_

! _ _ --__ __-_o,

! - - _,I_,__."/_1_° _"__'_- _ . ._,_ _,,0

104 .... _..... _.......................................................... _.._....

! _ _

I - - ,k.*.._,,................:::;.,j_o _o_'..';,........,_.c_k_......
I -15 ...........................................................................
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ATTACHMENT 4-8
Wet Season IR Site 2 Landfill Groundwater Purge Logs



Ballelle ALAMEDA POINT- IR SITE 2WELL DEVELOPMENT/PURGE LOG

Recorder: Page 1 of 1

Location: _,_1€Z / WeIIID.: _,._p Z_l Date: /4 _C_ 0_" "PrOjectN0': G601507 ' _,z'J_#40_r_(
Equipment: Personnel: (_

"'FID/PHOTOVAC [] ORION290A [] _ _J_O(Je,\ .... EXPOSURE MONITORING WELL CONDITION

INTERFACE PROBE [] OVA 128 [] _6_ _)_'TP'/ Background: Q, _ PPM Good [][] -_wf' p"
D,I_

HORIBA ORP [] WATER LEVE_,. Reading: 0' I PPM Fair [] , v.-._. ,^116 r'-
Total Well Depth: _ _._ Poor ,,, ._1

Static Water Level: 3, 17.. Depth to Product: _ii_ Pump Type: Peristaltic _I_ Submersible []

Water Column: Product Layer:' _. Liquid Ring'• Bladder Pump []

/

Well Casing Diameter: ]t_ Pump Rate:

Borehole Diameter: :2.,fl-_," Multiplier: Purge Start Time: HRS

Low Flow Method [] _ _,€_ _._' Purge Stop Time: HRS
Minimal Purge Sampling r-I Total volume Purged: Gal....

Cdteda used to stop purging / development: Dry Well --_, ,,_ Parameter Stabilization []
Time Water Volume PH iConductivity Turbidity Dissolved Temp. Salinity ORP Comments

Depth Recovered (units) (mS/cm) (NTU) Oxygen (°C) (%) (mV)

(btoc) (gal) +/- 0.2 +/- 5% +/- 10% (rag/l) +/- 3% +/- 20
+/- 0.2

i

_gLb ,.l_ _._ o.7_ Go-4,!'€._ I_'7( 0'4 ' _ ,
9_! 3,_b d,--_ o,_" -€6i,4%);.-iI8.5,_0.4!

' 80% Recharge Level:

Sample Collected: HRS

Field "_ -q LeaderSignature I -- (



___(______ __ ( . (
Ballelle S.TEWELL DEVELOPMENT/PURGE LOG

Location: _t0.Z,7_.., WelllD.:_),),./__ _.-,- Date: _ _-w'_l_kJ[nn'_0_ ProjectNo.: G601507 Recorder: )_.,d&/l_/_J Page lofl m I

Equipment: 'Personnel:_0_) _ A-_J0_)k-/HORIBA U 10 [] HORIBA U22 F'I

"FID/PHOTOVAC [] ORION 290A [] EXPOSUREMONITORING WELL CONDITION

INTERFACE PROBE [] OVA 128 [] Background: 0.{ PPM Good []

HORIBA ORP [] WATER LEVEL_x" 5OL. },_1_'_ I(_l Reading: C), { PPM Fair []
Total Well Depth: _ Poor []

Static Water Level: Depth to Product: _ ,Pump Type: Peristaltic _ 6_/14p Z Submersible []
Water Column: Product Layer: ;_'., Liquid Ring [] Bladder Pump []

Well Casing Diameter: "' :Pump Rate:

Borehole Diameter: Multiplier: Purge Start Time: 10%0 HRS

_ Purge Stop Time: HRSLow Flow Method

Minimal Purge Sampling [] : Total volume Purged: Gal.

Cdteda used to stop purging / development: DryWell [] ParameterStabilization [] _A"-

Time Water Volume PH Conductivity Turbidity Dissolved Temp. Salinity ORP Comments

Depth Recovered (units) (mS/cm) (NTU) Oxygen (°C) (%) (mV)

(btoc) (gal) +/- 0,2 +/- 5% +/- 10% (rag/I) +/- 3% +/- 20

+/- 0.2
i

i0_l _,o7- 0,/)o9 61,g _,_) If_,I/o0

80% RechargeLevel:

.;.. Sample Collected: HRS

Field Team Leader Signature



_mm mm amm_ m mmm mlmmm IN mmm mm_m mmmmmm m mmmmmml mlmmm _mmmmm m mmlmm mmlmmmm mm_

Baltelle _._o_ POINT- IR SITE 2WELL DEVELOPMENT/PURGE LOG

Location= _._pZ_ WeIIID.: _Z,_ Date: _jk._t.._0._PmjectNo.:G601507 Recorder: __._._j Pagelof,_.o,_mon,: "' _o..o.°o,:z_L/n_,,"
&

s,N: , S/N: _/$/ _CoO_g.-S4
")=ID/PHOTOVAC [] ORION 290A [] 04_10_ 3"J/'','l_ EXPOSUREMONITORING WELL CONDITION
INTERFACE PROBE [] OVA 128 [] Background: 0" f PPM Good []
HORIBA ORP [] WATER LEVEL'_ Reading: O. I f PPM Fair []

i []
Total Well Depth: 9 Poor

StaticWater Level: _, _4 Depth to Product: #L.J'i_r Pump Type: Peristaltic I_ _(_C/?(_/_ Submersible []
Water C,olumn: Product'Layer: /_,)f__ Liquid Ring [] Bladder Pump []

Well Casing Diameter: l W' Pump Rate:

Boreho'le Diameter: ", _,_[_2 Multiplier: Purge Start Time: .I O_z)HRS

I'ow Flow Method .._ " Purge Stop Tin)e: _O_ HRS
Minimal Purge Sampling [] Total volume Purged: Gal,

Criteria used to stop purging / development: Dry Well [] Parameter Stabilization []
! I I I III I I

Time Water Volume PH Conductivity Turbidity Dissolved Temp, Salinity ORP Comments

Depth Recovered (units) (mS/cm) (NTU) Oxygen (°C) (%) (mV)

(btoc) (gal) +f- 0.2 +f- 5% +/- 10% (mg/I) +/- 3% - +/- 20

+/- 0.2
In ml I • m

Io_.O_:Dz s,_ h,oOz-m,z io,9_'l#,_cj"0 s-t_f-.totd<_D_VDJ

80% Recharge Level:
I

Sample Collected: HRs
i , ,

Field ( n Leader Signature ( (



ATTACHMENT 4-9
Wet Season IR Site 2 Landfill Trenching Logs



Ballelle ALAMEDA TRENCHINGPOINT-'R,SITELoG2

Permit Number: t4'_ TrenchingC,ontrac_0r,;.._/2_ Northing(NAD 83):

ProjectNumber: _/G01_;ra_-7...fT_ Operator: 4_ U. IV/_._._. _., _ Easting(NAD 83):
TrenchingLocation:.'T'_O'I TrenchingEquipment:_A(-.. 140&-- SurfaceElevation(NAVD88): _11i_
Date Logged: _ 9 ()_ • TrenchingMethod: _JL_-lp_- I Trench Abandoned; _Yes No
Geologist: IE,J _ ,]o%"1 Trench Dimensiqns:,_ ._Z_'/7- _ BackfillMethod:0b_/ ,,_ ( .__-'_" .
TotalDepth: '7,O_L _ SamplerType:_;P_)0_}0A _;YJre_l_ /_oOL MonitoringDevice Ir/stalled:--_._Yes_No
Reviewed by: UXOAvoidanceTechnician:: _q_)_/c;l_ Type:• i

_"f%bgs) SampleDescription ,e_= # _8 ID _>,,.

- 5M I_0_e_o,.4,,_

......._................-__ _s ................_...........................................

-_- _ fo__4,_ __(__. I ^A

!_/0s;,_-'l]- ,,,,,,

- 4 - !b_3pl_ _0

-8-

.... I , I



Ballelle _u_o_T.E.C.,.oP°'"_-..s.Z_,oo
I Permit Number: I_.t_ Trenching Contractor:E/_-4_ Northing (NAD 83): •
_roject Number: _b01_-l)_ Z,i?.. Operator: J I t4 IJ/_#_ . Easting (NAD 83):

IIi Trenching Location: T#_.dn_. Trenching Equipment: I_ck4L_I_ Surface Elevation (N_VD 88):
Date Logged: "_/1910'_.-v TrenchingMethod:_ A_/4_ _E TrenchAbandoned: YYes No
Geologist: _ J_t,10_"l TrenchDimensions:_ y _,_-2,5" . BackfillMethod:01";e,-_{4_/-[-
TotalDepth:'?_ ,H" SamplerType:SP0dJJ0/3 _TEtJ_/#J _ MonitoringDevice Installed:__Yes;_No
Reviewed by: UXOAvoidanceTechnician::t-4/_/_;l_ (P Type:

- ii f>__ --
GradJnL _=S= Sample Comments

Depth f _ SampleDescription "_e_"_=__I o=(fi_t bgs] _ _ " _" _ _ ID
-0 ,..

- ,-_ _t_ "i" _, _,_
__-' , z._og,,,

_ . o WO0oI

Tb---z-_£
I I .... r .............................................................. , I . e ....... i ............ _ . . . i ................

- 5 .......................................................................... b...........................................

- - ; _,,,'_e,\ONAL__- %, ," --_°.........._b ",
..--:_.':..._:;._,.o_>.._o%

-.- !o7;oo ._o_.-oa_".. _ . No. . . =

k,,>£> -...._...-- 7 - i %",,,,,,'-............
•,,,OF CAL_:_,,,,;

"lllll i I iltlilll I,ll%
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--'-"-i:ldllelle A_MEDA POINT-IR SITE 2TRENCHING LOG



Ballelle _'_°_ TRENCHINGPOINT"IR SITELoG2

I Permit Number: Trenching Contractor:_-_(_ Northing (NAD 83):
.,_rojectNumber:(_p_6Lb_,3_I _ iOperator: J l _ ,. ., I _._ Easting(NAD 83):

II rrrenching Loc_tiqn: ]_ N U_ Trenching Equipment: bfi!rg. _b Surface Elevation (NAyD 88):
Date Logged:_)lr610_", Trenching Method: lz,0.(jl_h6_.. , TrenchAbandoned:_y_Yes__No
Geologist: _. J_.0'_'f TrenchDimensions:" 4 _ _._ _;3" BackfillMethod:.
TotalDepth: _,_ {::3L SamplerType: ;ipoon o_ _'_-_'15_00.,.. MonitoringDevice Installed: Yes No
Reviewedby: ' UXO AvoidanceTechnician::_E(t_w _ Type:

"_ - _ E=e_ Sample }>_ Comments

:°'1_°= - i

- 2- ,,'¢o _/ 67_

-3- --_ --------_

dL

_ _o,d_,d_04__o_, -.
• v "" _' T ,¢x,.'_ ........... "-0, %

: _-_X.--;-_ j.£,"-.._ _-7 - ... _,..... ._..0 _. -•, __- o_ o2-..___
_._ ,_._. °_',..__ !

................................. _,_:;:_-#._ .. , !

_8- ;,_._-.:..........]_:./ - '"_ " _ill|ll I I I II IIt't' i I
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•_ ATTACHMENT 4-10

_, Wet Season IR Site 2 Landfill Plant Tissue Logs



3aHelie PLANT TISSUE SAMPLING LOG

Project .o._ _ _ { S"_ _ Sampler Name: F. C .. _ _-€_ _) Sample Date: I_ _ _> _ ......
Associated So_llSedimen_Sample ID: Site Location: Sample Time:

Associated SoillSedimeht Sample Northi.ng (NAD83,meters)'J Associated S911/SedimentSample Easting (N_D83,meters)I DGPS Accuracy Estimate

Distance from Associated Soil/Sediment I Sampling Equipment: _ Dedicated Previously Decontaminated

Species Sample Container

Sample ID Collected Tissue Collected Welght Laboratory Analysis # I Size ! Type,

I
i

Field Activities / Comments I Observations:

0

Sh - shoots Se - Seeds St - Stems Lv- Leaves Rt - Roots

Field Team(_ader Sic L_ ( (



( ( (
 anelle PLANT TISSUE SAMPLING LOG

ProjectNo._)_'_) 7 Sampler Name: "_, C., )__.L,._'TO_) Sample Date: i_ _JVI_.._
Associated SoillSediment Sample ID: Site Location: Sample Time:

Associated SoillSediment Sample Northing(NAD83, meters) Associated SqillSediment Sample Easting (NAD83,meters) DGPS Accuracy Estimate

_sQ _,,,, 5e_-s,,_,\c,,.__-Y,'_, _.__ d_,,,./__ _,,,..L,'o,,., (POOP):
Distance from Associated SoillSedimeqt Sampling Equlpme-nt: Dedicated Previously Decontaminated

Samp'e:L_'_ _ _,_ _<_SGv-.S

Species Sample Container
Sample ID Collected Tissue Collected Weight Laboratory Analysis # / Size / Type

_Ao-(.,,€,¢,3 _v..,.._s L.V 5_."+ _A <: _.., _,,,l_,. _, _" _/_,../e,p,_,,_

Field Activities I Comments / Observations:

J- - t I ]

Sh - shoots Se - Seeds St - Stems Lv - Leaves Rt - Roots

Field Team LeaderSignature



}alfelle PLANT TISSUE SAMPLING LOG

Project No. _ _ _( _* (_ "_. Sampler Name: "_,. q, _ _']-O _J Sample Date- _"_ _ (_
Associated Soil/Sbdiment Sample ID: Site Location: Sample Time:

Assoclatedt.,A_&v'_/SoillSediment_c,_Jcu_c:_'_Sample\ _--__Northing(NAD83,_.__,_meters)I _. _,_-_1Associated&_,ySOillSedlment_._,_o._Sample[__j_.__'_tL'€_v'_Eastlng(NAD83,meters)I (PDOP):DGPSAccuracy Estimate
Distance from A_sociated Soil/Sediment , J Sampling Equipment: Dedicated Previously Decontaminated

Species Sample Container

Sample ID Collected Tissue Collected Weight _aboratory Analysis # I Size / Type

•,4 ,a

Field Activities I Comments I Observations:

' j

Sh- shootsSe- Seeds St- Stems Lv- LeavesRt- Roots

FieldTeam( derSignature _ ( (



( ( (
3a.elle PLANTTISSUE SAMPLING LOG

ProJectNo. G_ _) | _ _) _- Sampler Name: "_. ___., _;..O _ _) Sample Date: \_'/_JLi_._.(_"

Associated Soil/Sediment,qc)C. ]'_--SampleID: Site Location:.__._ _--_[_"_ "_ _- Sample Tlme:l _'_

Associated S011/SedimentSample Northing (1_/,D83,meters) Associate€ SoillSediment SampleEasting (-_lAD83,'"meters)I DGPS Accuracy Estimateu_e. c_ _o_ l___,h,,_. (_._6_w'Y_f_c_. \o_,_, (PooP):
Distance from AsSociated SoillSediment, Sampling Equipment: _ Dedicated Previously Decontaminated
Sample:._J_,.%_ _ V'_tL_._ ,<_q f:_C)v-_ .. .

Species Sample Container

Sample ID Collected Tissue Collected Weight Laboratory Analysis # I Size I Type

_-(,_ u_,_ L_ ...._,q _ _ ' _L,,L_ _/,tL/_,'vl_

Field Activities / Comments / Observations:

Sh- shootsSe - Seeds St - Stems Lv- LeavesRt- Roots

FieldTeam Leader Signature,, I P



]ane,e PLANT TISSUE SAMPLING LOG

Project No. _2__(_ 15(_:>'_" Sampler Name: "J_. C_. _._'_ )_ Sample Date: _- _t/_,_. (_ _'I

Associated(_,Soll/Sediment_(_Sample ,D: Site Location:__ _;)'_"_" _ "2... Sample Time: t l_.__

Associated Soil/Sediment Sample Northing (NAD83,meters) I Associated.Soil/Sediment Sample Easting (_IAD83,meters) J DGPS Accuracy Estimate

Sample:Distancefrom_._J'_._ssl°clated_-_A_S°il/Sediment;VN:_ I_.A._ ] Sampling__¢._C_,V"5.Equil)_ent: ' Dedicated Previously /.1"IDec°ntaminated
Species Sample Container

Sample ID Collected Tissue Collected Weight Laboratory Analysis # I Size / Type

i
Field Activities / Comments / Observations:

Sh - shoots Se - Seeds St - Stems Lv- Leaves Rt - Roots

Field Team ( "ter Signature _ / ( (



( ( (
 aneue PLANT TISSUE SAMPLING LOP=

ProjectNo. (_(_[ _'+ Sampler Name: "1j22.(_. _1_,,_,_'_3 _ I Sample Date: |_._/.(_.._"

Associated SoillSediment_(_>(_.__(_sampleID: Site Location:,_% _'_" _'. _ I Sample Time:}t_3_ "

Associatecl_oil/Sediment0_._f__. _'_/ _-J_:_-j_SampleNo_thing__.¢_. _;'_(NAD83'meters) I_O,IAssociated(_v_Soil/Sediment_l_€_.__Sample_ _>€--_-1."__'_v_'Easting(NAD83_meters) { (PDOP):DGPSAccuracy Estimate
Distance from A_sociated SoillSediment i I Sampling Equipment: Dedicated Previously Decontaminated
Sample: _,,o ]("_,k t_V._ V_-SI _::.,'qaS(_V'-_

Species Sample Container
Sample IO Collected Tissue Collected Weight Laboratory Analysis # I Size I Type

Field Activities I Comments I Observations: . ,

..,J

• - _

Sh- shootsSe- Seeds St- StemsLv- LeavesRt- Roots

Field Team LeaderSignature '-



3anelle T,++U+
ProjectNo. (_ (_d;>[ _ (_)-_- Sampler Name: _._... _k_pL_3_-_ Sample Date: I"_" _'_,_"
Associated SoiliSed[ment Sample ID: Site Location: Sample Time:

Associated Soil/Sediment Sample Northing (NAD83,meters) JAssociated _oil/Sediment Sample Easting (NAD83,meters) DGPS Accuracy Estimate

Distancefrom A_ssociatedSoillSedimen't_ Sampling Equipment: _ Dedicated Previously Decontaminated
Samp,e:!,_; _,_ _-w_ V"_V'__.. _ ._:_<_¢J_"S

Species Sample Container

Sample ID Collected Tissue Collected Weight Laboratory Analysis # I Size / Type

Field Actlvltles I Comments I Observatlons:

kJ - kl •

Sh- shootsSe - Seeds St - StemsLv- LeavesRt- Roots

U
FieldTeam (der Signature (/ ( (



( ( (
la.elle

Project No. _- (_ _._ q>_f . Sampler Name: _, C '.:' LJ_-,L_,_'T_h ") Sample Date: i_ _ _,
Associated SoillS6diment Sample ID: Site Location: Sample Time:

Associated Soil/Sedlment Sam'pleNorthing (NAD83,meters) Associated Soi_Sediment Sample Ea_sting(N/_.83, meters) DGPS Accuracy Estimate
t_k_(5 _¢_v'x/ _-,_._,t.._ _, 6€._,_'r._ (._,_($ _M_/ _S_-_ _0_ _,_---4_ (POOP):

Distance from _ssociated Soil/Sediment . Sampling Equipment: ' Dedicated Previously Decontamin;_ted

samp,e:_%_, _._ _.,_._ <_.',:,_=_-_
Species Sample Container

Sample IO Collected Tissue Collected Weight Laboratory Analysis # / Size / Type

, j. _J _ _ - ,..)

=111

Field Activities / Comments / Observations:

i,

,,,, ,

Sh - shoots Se - Seeds St - Stems Lv - Leaves Rt - Roots

Field Team Leader Signature
L



3a.elle PLANT TISSUE SAMPLING LOG

Project No. (_ _ _ [ _'_ " ..... Sampler Name: _. C_. _,._'_) Sample Date: \_
Associated Soil/Sediment Sample ID: Site Location: Sample Time:

Associated/Soil/Sediment Sample Northing NAD83,meters) Associated SoillSediment Sample Ea_ting (NAD,83,meters') DG'PSAccuracy Estimate

Distance from Associated SoillSediment Sampling Equipment: Dedicated Prevlously Decontaminated

Species Sample Container

Sample ID Collected Tissue Collected Weight Laboratory Analysis # / Size I T_'pe

--.- j -J j -

Field Activities / Comments / Observations:

_ _?_:_ _ _._,1-,'_ _ "

' ,

Sh- shootsSe - Seeds St- StemsLv- LeavesRt- Roots

Field Team("der Signature ,, ( (



( ( (
ii

ProjectNo._" _(_(_(_Z_" Sampler Name: _'. _.. _..t._'TOIL.) Sample Date: I/= "_l,,_A_-,.._>,_"
Associated SoillSediment Sample ID: Site Location: Sample Time:

Associated,SoillSediment(_._::1_ '_V'_'.! __Sample'N°rthing__'_" _€_'_(NAD83'meters) I(_._1Associated _vySpillSediment_p.._._>cx_Sample.!_-_-t _"t'_p'_Easting(NAD83,meters) I DGPS(PDOP):AccuracyEstimate
Distance from _,ssoclated SoillSediment, I Sampling Equipment: Dedicated Previously Decontaminated
Sample: ,_.j,._.,IL, " _f"_"_ V_._'t'_'_, I _C_'S_,C._S"

Species Sample Container
Sample ID Collected Tissue Collected Weight Laboratory Analysis # I Size I Type

; .,i,

Field Activities / Comments / Observations:

___ __ _ _ "_._..._\_ _. _,_ _ _ _,.__l_c._

Sh - shoots Se - Seeds St - Stems Lv - Leaves Rt- Roots

FieldTeam LeaderSignature /



ATTACHMENT 4-11
Wet Season IR Site 2 Landfill Invertebrate Tissue Logs



( ( (
 alIelle TERRESTRIAL INVERTEBRATE TISSUE SAMPLING LOG

Project No. G601507 Sampler Name: _'. C', J _ _ _ Final Composite Sample Datei P_@J
Associated SoillSediment Sample ID: Site Location: Final Composite Sample Time:

_;oc¢1 =9,._,Jr(::2. _ _
Associated Soil/Sediment Sample Northing NAD83,meters) Assoclated,SoillSediment Sample Easting(NAD83,meters) DGPS Accuracy Estimate

Sampling Equipment: . Number of TralbsSet: Date Traps Set: Icf t_A_.o.R Date Traps Pulled:

Distance From Associated Soil/Sediment Sample Location:

_;.k,x,, 9-",-, r _,_,_s
Collection 4;_t. _,_J Tissue For Sample

Date Sample4B"_'- Taxa Collected Analysis Weight Laboratory Analysis

Field Activities I Comments I Observations:

an- annelida(segmentedworms) ar - arachnida(spiders) cl-coleoptera(beetles)
gs- gastropoda(slugsandsnails) hm- hemiptera(truebugs) is- isopoda(sowbugs)
ch/dp- chilopodaanddiplopoda(centipedesandmillipedes) or- orthoptera(cricketsandgrasshoppers) hy- hymenoptera(ants)

FieldTeam LeaderSignature _, __/_l,)



lallelle TERRESTRIAL INVERTEBRATE TISSUE SAMPLING LOG

Project No. 6601507 Sampler Name: _" C_ . _'_..(._._'_r._ IJ Final Composite Sample Date:l_(
Associated SoillSediment Sample ID: Site Location: Final Composite Sample Time:

£oc._qs?- "2.. ¢,:?_.-,....
Associated Soil/Sediment Sample Northing (NAD83,meters)_ Associated SoillSediment Sample Easting (NAB83,rne{ers) DGPS Accuracy Estimate

_.. bP,V _<_ASolO LO(_'T::_JolJ C4,SE _)I_:Ly _"Pc..A=_O_O L_:::::_.A'_:r-O_-/ (PDOP):

Sampling Equipment: Number of Traps Set: Date Traps Set: 14MA IL_IJ" Date Traps Pulled:

Distance From Associated Soil/Sediment Sample Location: t

Collection "['_- Tissue For Sample

Date Sample _ Taxa Collected Analysis Wei_lht Laboratory Analysis

i

Field Activities I Comments I Observations:

i

an- annelida(segmentedworms) ar - arachnida(spiders) cl-coleoptera(beetles)
gs- gastropoda(slugsandsnails) hm- hemiptera(truebugs) is- isopoda(sowbugs)
ch/dp- chilopodaanddiplopoda(centipedesandmillipedes) or- orthoptera(cricketsandgrasshoppers) hy - hymenoptera(ants)

FieldTearn(-lerSignature "_' _//_/_) ( (



( ( (
la.elle .oo

Project No. G601507 Sampler Name: _'. C.. k )_--L'x3"J"_J Final Composite Sample Datei_4(_
Associated Soil/Sediment Sample ID: Site Location: Final Composite Sample Timei

Associated SoillSediment Sample Northipg (NA,D83,meters) Associated SqillSediment Sample Easting (NAD83,meters) DGPS Accuracy Estimate

Samplin-g Equipment:: Number of Traps Set: Qate Traps S@t:'|q/_A _ Date Traps Pulled:, i,..r

Distance From Associated Soil/Sediment Sample.Location:

. _ _D',,_.. ._,;-,_¢..,3,L,__ ...
Collection Tissue For Sample

Date Sample ID Taxa Collected Analysis Weight Laboratory Analysis i
i

- I

f

J

.., ,,.

;

Field Activities / Comments / Observations:
" " _r

an - annelida (segmented worms) ar - arachnida (spiders) cl- coleoptera(beetles)
gs - gastropoda (slugs and snails) hm - hemiptera (true bugs) is - isopoda (sowbugs)
ch/dp - chilopoda and diplopoda (centipedesand millipedes) or - orthoptera (cricketsandgrasshoppers) hy - hymenoptera(ants)

FieldTeam Leader Signature "_ __'__



3allelle .oo
i
i •

Pl_oject No. G601507 Sampler Name: _'_. C- )_l_._'_-_ Ik.) Fina! Composite Sample Oate:_¢[_.._: _'_
Associated SoillSediment Sample ID: Site Location: Final Composite Sample Time_

Associated Soil/Sediment Sample Northing (NAD83,meters) ] Associated SoillSediment Sample EastJng(NAIl83,meters) DGPS Accuracy Estimate

(.,t'_e._v',/ .'5_ _', l_r__._-_,_., l _k,_e I_ _._€_,,_ _,(____-_'_'_ (PDOP): i
Sampling Equipmdnt: [Number of Traps S_t: DateTraps S.et:/q_ll_" I Date Traps Pulled: '

Distance From Associated Soil/Sediment Sample Location: I !

Collection _'_e. Tissue For Sample !
Date Sample)_ €_U Taxa Collected Analysis Wel_lht Laboratory Analysis :

t

i

Field Activities / Comments / Observations:

., :[

,,!., i

r

an - annelida (segmentedworms) ar - arachnida (spiders) el- coleoptera(beetles) I
gs - gastropoda (slugs and snails) hm - hemiptera (true bugs) is - isopoda (sowbugs) _
ch/dp- chilopodaand diplopoda(centipedesand millipedes) or - orthoptera(cricketsand grasshoppers) hy - hymenoptera(ants) i

FieldTeam_L_derSignature ( (



3alte le ( (TERRESTRIAL INVERTEBRATE TISSUE SAMPLING LOG

Project No. G601507 Sampler Name: _.. _..)_:,/._ _ _ Final Composite Sample Date_l¢]/_ 5"
Associated Soil/Sediment Sample ID: Site Location: Final Composite Sample Time:

Associated Soil/Sediment Sample Northing (NAp83,meters) Associated Sgil/Sediment' Sample Epsting (N/_D83,meters) ] DGPS Accuracy EsUmate
{.,_- LV'_,I _,_._ _-_-Ir,_-,- (.A_ _,_/ __-_ _,<:_--_'Jrl_ _ I (PDOP): :

Sampling Equipment: - " Number of Traps _et: I Date Traps Set: le__,1_<:_ Date Traps Pulled:
9)_,_..,_c,_ "T_._o_ :3 l_,v-_,I__,J,_"__t I_/__

Distance From Associated SoillSediment Sample Location: - " :,

_;_,_ 2_. _._,_.s . , ,!
Collection ._..€ Tissue For Sample

Date Sample Ji_t_ Taxa Collected Analysis Wei_lht Laboratory Analysis ,

I

Field Activities I Comments I Observations:

1
I

;

an - annelida (segmented worms) ar - arachnida (spiders) cl- coleoptera (beetles)
gs - gastropoda (slugs and snails) hm - hemiptera (true bugs) is - isopoda (sowbugs)
ch/dp -.chilopodaand diplopoda (centipedesand millipedes) or- orthoptera(crickets andgrasshoppers) hy - hymenoptera(ants)

Field Team Leader Signature '_'___ .......



-° " i3allelle TERRESTRIAL INVERTEBRATE TISSUE SAMPLING LOG
P

Project No. G601507 Sampler Name: _'. C, _L_::: L_.%'_ _._ Final Composite Sample Datei_l_ _"

Associated Soil/_d(_t S_m_e ID: Site Location: Final Composite Sample Time_

Associated Soil/Sediment Sample Northing (NAD83,meters) Associated Soil/Sediment Sample Easting (NAD83,meters) DGPS Accuracy Estimate
t.A_P_, _ v.,,../ _P,,_.,'_o,_, I o__£.,_Jr,_._ t._J_ (::_1_/ _:_.,_:(-'_, _d_.._'_" _ (POOP):

Sampling Equipmeht: Number of Traps Set: _ I Date Traps Set://--/Nd:_ Date Traps Pulled:

Distance From Associated Soil/Sediment Sample Location: i

Collection _Q Tissue For Sample
Date Sam ple,_€-_ T_a Collected Analysis Weii_ht Laboratory Analysis

,,

i

i

Fleld Activities I Comments I Observations:
"' !

I

I

an - annelida (segmentedworms) ar - arachnida (spiders) cl-coleoptera(beetles)
gs - gastropoda(slugsandsnails) hm- hemiptera(true bugs) is- isopoda(sowbugs)
ch/dp- chilopodaand diplopoda(centipedesand millipedes) or - orthoptera(cricketsandgrasshoppers) hy- hymenoptera(ants)

FieldTearn (*der Signature. _ /_,:,. ( (



}a.elle ,TERRESTRIAL INVERTEBRATE TISSUE SAMPLING LOG
f

Project No. G601507 ,,, Sampler Name: F-_ . k___ 03 _ _ Final Composite Sample Date:_q/l_.__ _"
Associated Soil/Sediment Sample ID: Site Location: Final Composite Sample Time:

Associated S.oillSediment Sample _|orthingo(NAD83.meters) Associated Sol#Sediment Sample Eastlng (h/_D83.meters) DGPS Accuracy Estimate

Sampling Equip_ent: " Number of Traps Set: Date Traps Set: IL_,<,_L_ 3" Date Traps Pulled:

Distance From Associated Soil/Sediment'Sample Location: r

Collection Jt-_ Tissue For Sample

Date Sample_"s_._ Taxa Collected Analysis Wei_lht Laboratory Analysis

i

i

Field Activities / Comments I Observations: i

i

an - annelida (segmentedworms) ar - arachnida(spiders) cl- coleoptera (beetles)
gs - gastropoda(slugsand snails) hm- hemiptera(truebugs) is - isopoda(sowbugs)
ch/dp- chilopodaanddiplopoda(centipedesandmillipedes) or - orthoptera(cricketsandgrasshoppers) hy - hymenoptera(ants)

Field Team LeaderSignature " _.,/ "

{



3allelle
i

Project No. G601507 Sampler Name: "_. (_. _....(-_-l'_ _ Final Composite Sample Datei_ _
Associated Soil/Sediment Sample ID: Site Location: Final Composite Sample Time!

Associated Soil/Sediment Sample Northing (NAD83.meters) Associated Soil/Sediment.Sample Easting (NAD83.mete[s) DGPS Accuracy Estimate
_¢ ctV,/ _.'_,._ I _-.._-,'_, G,k._¢.. cL_,' ¢e.._-_ l___.l-, a' (PDOP): :

Sampling Equipment: Number ofTra_ Set: 'IDateTrapsSet:l_h_4¢_I._3" DateTrapsPulled:

Distance From Assoclated ;o,l/Sedll_entSampleLo_n: "_ #\v_. U%,_" IS'I_-z_ ,_" (a _.__N_"

Collection Tissue For Sample

Date Sample ID Taxa Collected Analysis Wei_lht Laboratory Analysis
;

Field Activities / Comments / Observations: . . ;

• ,

an - annelida (segmented worms) ar - arachnida (spiders) cl- coleoptera(beetles)
gs- gastropoda(slugsand snails) hm - hemiptera(truebugs) is - isopoda(sowbugs)
ch/dp- chilopodaand diplopoda(centipedesandmillipedes) or - orthoptera(cricketsandgrasshoppers) hy - hymenoptera(ants)

FieldTeam( "JerSignature _'__/'_/__/_ ( (



( ( (
lallelle .00

i

ProjectNo.G601507 SamplerName: 7 C. _) __._T-_ _ FinalCompositeSampleDateiJ=lM_h_
,AssociatedSoil/SedimentSampleID: Site Location: FinalCompositeSampleTime:

-.AssociatedSoil/SedimentSampleNorthing(NAD83,meters) AssociatedSoil/SedimentSampleEasting(NAD83,met_ers) DGPSAccuracyEstimate

SamplingEquipment: Numberof TrapsSet: IDate TrapsSet: Iq I_AR.¢3" DateTraps Pulled:

Distance FromAssociatedSoil/SedimentSampleLocation:

Collection _(Z TissueFor Sample
Date Sample_" !_:_ TaxaCollected Analysis... Weight Laboratory Analysis

l_r_,,_ _;5" (=, I _.\" ,.........P_v_.-1_,c_

i i

Field Activities / Comments/ Observations:

,..)

an - annelida(segmentedworms) ar - arachnida(spiders) cl- coleoptera(beetles)
gs- gastropoda(slugsandsnails) hm- hemiptera(truebugs) is- isopoda(sowbugs)
ch/dp- chilopodaanddiplopoda(centipedesandmillipedes) or- orthoptera(cricketsandgrasshoppers) hy- hymenoptera(ants)

FieldTeamLeaderSignature



ATTACHMENT 4-12
Wet Season IR Site 2 Wetland Sediment Logs



Ba.elle ALAMEDAPOINT-IRSITE2
T/,,,Bud,_,= o/Im,ov=Uon SEDIMENTSAMPUNGLOG

ProjectNo.G601507.,__n_.a Date:_._{l_!O_.- Recorder:.@l_, _s=oo,o ,oos=oo:.s=oo:
Northing(NAD83,meters) Easting(NAD83,meters) DGPSAccuracyEstimate(:1:m):

SampleTime:
Penetrationdepth(cm): I (_ (local)Waterdepth(It): [. 0 _

.¢_r_J- (,._ ,
Sampler(cirdeone): Ponar(0.04rnz) _efl0nSc00p _::_L_ _ )_ Other:._,_t,_;_,'_"f _ "1

PoreWater _ Other:.

GeneralSedimentDescflpUon(circleasappropriate)

Color:_ DarkGray Gray BrownOther:

Type: CobbleGravelSand(coarsemedfine_,

Woodchips ShellsorShellHash Other:._V_._, _:_

None _Moderate Strong LP/'C._uI_((-_ __

Odor:.Petroleu_Other:. _ (A4jlzVP_.-

Container
SampleID Matrix Lab Analysis # I SizeI Type Temp(°C)I Pres

_>- _,__ 6'_ ' v'6_...:sl,_/_,,.,_,_-4°r-.

_ -_o(o _,_-._ n_- ._/-s_ /@ ,4°4.

",......_ ".., "..,_ ",.,\ \ "x\
FieldActivitiesI CommentsI Observations:

FieldTeamLeaderSignature



Baflelle ALAMEDAPOINT-IR SITE2
_r_eBu=Lne==o/Innov=tlon SEDIMENTSAMPLINGLOG

_roj.=.o.°,o,,, °"o3h)-/o_ ,e°o,_._._/_
StationID: /t/_ k'u_ OnStation: _ OffStation:

Northing(NAD83,meters) Fasting(NAD83,meters) DGPSAccuracyEstimate(+m):

SampleTime:
Waterdepth(fl): [ ,,'_ Penetrationdepth(cmi:l /O _'_') Off _ 0

[Sampler(circleone): Ponar(0.04_) ___eflon Scoop(_o_ (.) _ Other.__/j_jm,_/jH._ _,y_" - " " "_t_,,_=_. _

SamplesCollected(v') dt_'_ntmentChem_ )
PoreWater Other:.

GeneralSedimentDescription(circleasappropriate)

ColoB_ DarkGray Gray BrownOther:

Type: CobbleGravelSand(coarsereedfine)_ 3

Woodchips ShellsorShellHash Other:_--_/V_"_

Odor:None _ ) MndemteStrong CaU(_l_<_

Container
SampleID Matrix Lab Analysis # I SizeI Type Temp(°C)I Pres

\\ \\ X,,,,. \'X "\ ""\
FieldActivitiesI CommentsI Observations:

FieldTeamLeaderSignature



Baltelle ALAMEDAPOINT-IR SITE2
_e Bu=in===oi]n.ov=Uor= SEDIMENTSAMPLINGLOG

P_JectNo.G601_7 Date: 0_/_)-/0_" Recorder. _ _
StationID: _"__v_ F_ OnStation: OffStation:

Northiog(NAD83,meters) Easting(NAD83,meters) DGPSAccuracyEstimate(+m):

Waterdepth(It): 1,(0 Penetrationdepth(cm): SampleTime:/o i,o=,) /Ol2-
Sampler(drdeone): Ponar(0.04n_) Stainless/TefionScoop Other:.i__ /_e_.b_ I _-_.q__d_

/
SamplesCollected(,/) _ SedimentChe_/Ph__

PoreWater Other:.

GeneralSedimentDescription(circleasappropriate)

Color.(_ DadcGrayGray BrownOther.

Type: CobbleGravelSand(coarsemedfine)_
Woodchips ShellsorShellHash Other.

Odor:.None_ ModerateStrong

_' Petroleun_ Other:.

Container
SampleID Matrix Lab Analysis # I SizeIType Temp(°C)I Pres

D-_ _ _-_-_,,__T/_ _I__7_ 1

/- / // // ,,// /// /
FieldAct_itiesI Commits / Observations:

FieldTeamLeaderSignature



Ballelle A_UEDA POINT-IR SITE2
'T_=Bu=inesso/I,,ovalalon SEDIMENTSAMPLINGLOG

ProjectNo.G601507 Date:,0 _/l_--/O_" Recorder:._ _
StationID: k;_,_ I:)u_ OnStation: OffStation: -

Northing(NAD83,meters) Easting(NAD83,meters) DGPSAccuracyEstimate(+m):

SampleTime:
Waterdepth(ft): {. _._ Penetrationdepth(cm): /0 (local) (_ _

Sampler(cirdeone,: Ponar(0.04m2) _flon..Scoop J_O_/._,_ Other:_ J>'_'

SamplesCogected(v') _hem./Ph_ys,-_ _ B_oas_y'y_ '

PoreWatar -------- Other:.'_ti_ _o,c...tlc_,'__r..(-%"(_)_ 4- _0

GeneralSedimentDescription(circleasappropriate)

Color_ DarkGray Gray BrownOther:.

Type: CobbleGravelSand(coarsereedfine_
Woodchips ShellsorShellHash Other:.

Odor:None_Modemte SVong
Petroleum_ Other:.

Container
SampleID Matrix Lab Analysis # I SizeI Type Temp(°C)I Pres

To,_

_b- 3ooq I dt¢_ ' voc. 3 / _/_.o<_

it_Ab-_o_ _ _<-i_s i
¢_,- _oo_ 4r _- s_ ,_ b _ /_ / p ,k
FieldActivitiesI CommentsI Observations:

FieldTeamLeaderSignature



Banelle ALAMEDAPOINT-IRSITE2
_€ Bt,=_,e,'o[I=movaUon -. SEDIMENTSAMPUNGLOG

ProjectNo.G_'l_, Date: 7/]_/_, _ Recorder:..._,_1_ "_:_.

o.m,=. +, O.S=on-(O0
Northing(NAD83,meters) Easting(NAD83,meters) IDGPSAccuracyEstimate(:I:m)i'

SampleTime:
Waterdepth(ft): /, (__ Penetrationdepth(cm):_ (local) /_+'_-

• _S'_id_e _._/]Of_ e:° ('J'_(PT_'///_Sampler(drdeone): Ponar(0.04_) • flonScoop Other:./_L_/_ ;J'J_

SamplesCollected(,,') ed_d_mentCh_hys_. v/- Bloassay
PoreWate_ ....... Other:.

GeneralSedimentDescription(circlea_appropriate)

Col_ DadqGrayGray BrownOther:.

Type: CobbleGravelSand(coarsereedfine_
Woodchips ShellsorShellHash Other:.

_' None _h"_,,_ModerateStrong

Odor:.Petroleum_2_Other.

Container
SampleID Matrix Lab Analysis # I SizeI Type Temp(°C)I Pres

• _ P

) "\ \ '\ "\
FieldActivitiesI CommentsI Observations:

_ ....-::"-_--Field-_i-.TeamLeaderi-i+.-Signature__+--_--i.__...._i-._i-_-+-.i..........................................................



Ballelle ALAMEDAPOINT-IR SITE2
7/_eBu=me.=o/]_.ov=_on SEDIMENTSAMPLINGLOG

ProjectNo.G601507 Date: Recorder:.

OnStation: OffStation: (__(_-_--
StationID: _-___j_ [_ (local) 0_ _- _local)

Northing(NAD83,meters) Easting(NAD83,meters) IDGPSAccuracyEstimate(:1:m):
I

' ISampleTime:
Waterdepth(It): _j(_ Penetrationdepth(cm): [(_ J(Iocal) C-.._._'_)

Sampler(drdeone): Ponar(0.04m2) S_n__eflonScoop _.,,I/_/ Other:.

SamplesCollected(v') SedimentChem.IPhys. _ _JBioassay /

PoreWater _- Other:.

GeneralSedimentDescdption(circleasappropriate)

Color_ DarkGray Gray BrownOther:

Type: CobbleGravelSand(coarsereedfine_
Woodchips ShellsorShellHash Other:.

Odor:.None_ ModerateStrong

Petroleum_H2S_Dther:.
i

Container Temp(°C)I Pres
SampleID Matrix Lab Analysis # I SizeI Type

............... F:eld-TeamLeiler S'na're_- -__ _-.......................................................................



Ballelle ALAMEDAPOINT-IR SITE2
_ B.=_eu o/]xmovaUon SEDIMENTSAMPLINGLOG

ProjectNo.G601507 Date:O_//_/O_" Recorder:./_
StationID: _o_r-_ _o)_ OnStation: ' OffStation:

Northing(NAD83,meters) Fasting(NAD83,meters) DGPSAccuracyEstimate(+m):

Waterdepth(ft): . Penetrationdepth(cmJ:<.l_,_a,_iSampleTime:

Sampler(circleone): Stainless/TeflonScoop . umer:,v-_s_.J I _-_- _l(,yv_

PoreWater -- Other._'_'

GeneralSedimentDescdpUon(circleasappropriate)

Color:.Black _ BrownOther:

Woodchips ShellsorShellHash Other:.(-Do_->_;._l_,

Container
SampleID Matrix Lab Analysis # I SizeI Type Temp(°C)I Pres

_0_,_/_ _ _ //z s_ /_

/ / / / // // / / / /
FieldActivitiesI CommentsI Observations:

_'_ _ S?-,4_-_s,_- ,.,,,!/_-___k_
_,_ ___

FieldTeamLeaderSignature



Baltelle ALAMEDAPOINT-IR SITE2
7/,,,Businesso}']J_r,ovaUon SEDIMENTSAMPLINGLOG

ProjectNo.G601507 Date=__3__///Z1/__. Recorder:.F.____

StationID: _ ]Z_t OnStation: OffStation:c,_,l0_I <,_,)/O0_-
Northing(NAD83,meters) Easting(NAD83,meters) ]DGPSAccuracyEstimate(+m):

/
=enetrationdepth(cm)._ ISampleTime:

Waterdepth(fl): _ F--_ _// _<_e_p) _ l(local) 0 _-s-

,oreWater I _._,< _ " _ I,Z_--#'_-_I
GeneralSedimentDescdpiion(circleasappropdate)

Cok)r'_rkGray Gray BrownOther:.

Type: CobbleGravelSand(coarsemed

Woodchips ShellsorShelHash Olhen v__ _.__!"

Odor:.None_ _ _,_.-i

Pe_leum_r:_ (_)'_ /%_¢_1___

Container Temp(°C)I Pres
SampleID Matrix Lab Analysis # I SizeI Type

__ t /_

_-so/__ t CJ.D I/_.ao

/ /
FieldActivitiesI CommentsI Observations:

FieldTeamLeaderSignature



Ballelle ALAMEDAPOINT-IRSITE2
7/,,,B..L-_,I o/I..ov=Uon SEDIMENTSAMPLINGLOG

,,o,.,o.o0o,:,o.,.:
OnStation: IOffIlion:s,a,on,,,._d-_(S" _,o_,_/Olq _,_,_ t 0 -_S

Northing(NAD83,meters) Easting(NAD83,meters) IDGPSAccuracyEstimate(:1:m):
I

Waterdepth(ft): Penetrationdepthtcm): IsampleTime:

F--"

Sampler(drdeone): (Ponar<004n_) Stainless/TeflonScoop Other:.• , .-----_ "in _tsc<x'.,>,-7_ h_s_#_,_"

SamplesCollected(v') b idlmentChem,,Ph--_. t.___.__j,"

PoreWater _ IOther:"
GeneralSedimentDescription(circleasappropriate)

Color_OarkGray Gray BrownOther:.

Type: CobbleGravelSand(coarsemedfine)__ t_x s_!

Odor:None ModerateSbong
Petroleum

Container
SampleID Matrix Lab Analysis # I SizeI Type Temp('C)I Pres

E;_kp-
/

I

FieldActivitiesI CommentsI Observations:

..... .........7;_...--- -TZ._;.Z__.....;7_17...... .T7_.---;..7.._-C-._-7_.....-_._.-7.......Z7.7....7-_2..q..._C_.-__;Z7_-I-..77.._--__7--
ReidTeamLeaderSignature



Baltelle ALAMEDAPOINT-IR SITE2
Bulb-re==of Innova_on SEDIMENTSAMPUNGLOG

_!t1_ 7 VZ.).

ProjectNo.G601507 Date:O __//fi/O_ _Recorder: _;f ._____j

. o.,.,,o.
StationID: _ ,i_i_/I_;_._..j.,o_ OffStation:m _/_=,> : ,,_/ (_=,_ /035---
Northin9(NAD83,meters) Eastin9(NAO83,meters) DGPSAccuracyEstimate(:1:m):

SampleTime:

Sampler(drdeone): _onar(0.04_)> Stainless/TeflonScoop Other:.

SamplesCollected(v') hem.I Phy .(_Bioass

PoreWater Other'_'_ "-'-'_'_i

GeneralSedimentDescription(circleasappropriate)

Color:._arkGray Gray BrownOther:

Type:CobbleGravelSand(coarsernedfin_

Woodchips ShellsorShellHash_Otl_er. __lbbl_) _-'"O;

Container Temp(°C)I PresSampleID Matdx Lab Analysis # I SizeI Type
€

F___-_ _ 1 "._ _-I_+_/_ 14

\_ "\ \\ \\ \_ \\
FieldActivities,Comments/Observations: /_ t_'rCZj_ L_F>!j_,,q_ ,F_ 7-'@(/_0,'_'_ _/.,?.,

FieldTeamLeaderSignature



Ba.elle ALAMEDAPOINT-IR SITE2
_ Buu6ne,=o[ Innovation SEDIMENTSAMPUNGLOG

ProjectNo.G601507 Date:__,_[t__ (O _ IRecorder.
<:" 'j_,#[L/2_,._ OnStation: OffStation:",,t._-

StationlD: _ /_ Jlocal) /_O'_ (local) / c_--/_:_
Northing(NAD83,meters) Easting(NAD83,meters) DGPSAccuracyEstimate(+m):

Waterdepth(_): 4'_' ._ Penetration_)ll_e_./_P_:z/depth(cm): _ Sample(local)Time: 1_/(_
i,

/ "->"X ' '
Sampler(circleone): )Ponar(0.04_)_ Stainless/TeflonScoop Other:.

SamplesCollected(v') 6edimentChem.I,phys. i F
/

PoreWater .__.t ,Othee------------_

GeneralSedimentDescription(circleasappropriata)

Colo_ DarkGray Gray BrownOther:

Type: CobbleGravelSand(coarsereedfine)(_Clay
Woodchips ShellsorShellHash Other.

None(_ ModerateStrong

Odor:,Petroleum_'_r:.
Container

SampleID Matrix Lab Analysis # I SizeI Type Temp(°C)I Pres

•-,_ "-_,,,_,_,-_-_, _' _ A_-9_/__°_
_T) - ,_/s-"! _L.., _ / _ /_'_,,--,-,_.

_-_P _"- G'_< __//_/_ /
_'D- 3-_s J _ ____ / /_o/_

// // // // // //

FeldTeamLeaderSignature



Ballelle ALAMEDAPOINT-IR SITE2
_e Bu=br_e..o/InnowtJon SEDIMENTSAMPUNGLOG _f

ProjectNo.G601507 !Date:O_'_/-///(::>_f Recorder:._ _
StationID: OnStation: OffStation:

<,=> /Z_---O <,o_,>/_s_i
Northing(NAD83,meters) Easting(NAD83,meters) OGPS_cy Esti_ma,!_(±m):

Waterdepth(It): /----€,0 _nde_r_iondepth(_): Sample'rime:(local) /__ ,,

_o_:: _ __Sampler(circleone): na '. Stainless/TeflonScoop Other:._ __._, _

SamplesCollected(€) _nt Chem./ Phy_ys_ / '
PoreWater _ Other:.

GeneralSedimentDescription(circleasappropriate)

Color_rkGray Gray BrownOther.

Odor:.None_._Moderate Sbong _:_'_ _ I_"_ _.

Petroleum_r.

Container
SampleID Matrix Lab Analysis # I SizeI Type Temp(°C)I Pres

_ _o,_ __-_r-._ -_x _ l._,s_I_ _o6

_-_,_:_ //i)_ / _ _ l _/_

/ / _ / ,/ / /
FieldActivitiesIComments/Observations:

FieldTeamLeaderSignature



Baffelle ALAMEDAPOINT-IR SITE2
_ Bu_e== o/Innovatlon SEDIMENTSAMPLINGLOG

ProjectNo.G601507 • //_/_Date'(_ _ IRecorder:.

stationID_D _P_:-_ O.Station: IOftStation:

Northing(NAD83,meters) Easting(NAD83,meters) IDGPSAccuracyEstimate(+m):
I

Penetrationd_th (cm): ISampleTime:
Waterdepth(It): 5) _" . F_-'_//i) (_ J(Iocal) /Z._

Sampler(cirdeone): Stainless/TeflonScoop Other:_ _'s_.-- i

SamplesCollected(,")

)oreWater _ Other:.
GeneralSedimentDescription(circleasappropriate)

Color-__Dad_Gray Gray BrownOther.

Type: CobbleGravel(Sa_coarsereedfin__)
WoodchipsShe,s'orShe,HashOther."_,_ ,_

Odor:.None

Petroleum

Container
SampleID Matrix Lab Analysis # I SizeI Type Temp(°C)I Pres

4
/

i
t _J

==

/ ., / /
FieldActivitiesI CommentsI Observations:

\

FieldTeamLeaderSignature



ATTACHMENT 4-13
Wet Season IR Site 2 Wetland Surface Water Logs



BalIelle ALAmDAPOINT-msrm2
T/_B_meu o[I_z_o_t_ PONDWATERSAMPLINGLOG

_ll_rojectNo. G601507 rDate: . /__ Record_er:F- I, i
;_lr_onID:_, On_,=_o_:_ _, OffS_on: _ |

No_,_(NAIl.--) =.g(NKm.--) IbC.PS_ _(RX_P): 1
'Waterdepth(It): _. ,, 'SamplePlatt_m: IsampleTime:c6 I• , ___._;."".'_ I_ _-<,.,._-,--- J

.s=p,o,co,,,_<._C._.c,...,_--_c-_o_')=.: I
-,,,,..._._ _ , |

iGeneralWaterDescription___/ S-_//_a_. F,_j Ins_menUSN: YS(6600-EDS/ [' ;. I , ? i, .... I

isalinity(%): D.O.(rnoJL) I
.Turbidity(NTU): pH0:)Hunils): ' I

Color: _',/'K__ Odor:._--_SkJht ModerateSbo_j PeS-oleumH2SOgzer I

• Sa;ple ,D Matrix Lab Analysis ill C:ta:r' T lTemp('C ) I Pres.l• (}]_I I

_._+_./P___-_ / l l. /r,,. J._ g," c__
I

#

._,_/
_--A_-m-oo,cuW_- _A_ /,_'-_,+_, z_</_/_ 7 °_-

FieldlcSvities I CommentsI Observations:

FieldTeamLeaderSignalure ,__--_--



Battelle ALAMEDAPOINT-IRSITE2
7_,,Bu=_.es_o/l.,.o,.atlo= PONDWATERSAMPLINGLOG

ProjectNo.C-601507 Date:_///,_31 IRecorder:"C _,,,._,_
onst_°n:e_ I_ stY.:Station C_

_ /Fzs"

Northing(NAD83,reelers) EastJng(NAD83,mele_) ]DGPSAccuracyEstimate(POOP):
t

Watexdepth(fl):Z F Sam(_o_: Wadb_j !SampteTime:"(loc_ _//Zo

Sampler(circleone): NLskin(capacily) Olhe_.

_f - _.

Temperature('C):

Sa,nity(_): D.O.(n_JL)

Turbidity(N'TU): pHO_Hu_ts):

cmor: _.._ o___t Moderate_ong_trdeumH2SOther,i

Conl;ain_
_ple ID Matrix Lab /_alysis Temp(°C ) I Pres.

# Size(cc) _1_

/

(,
!

!

/

FieldActivitiesI CommentsI Observations:



Ballelle ALAMEDAPOINT-IR SITE2
TheBusines, ofInnovation PONDWATERSAMPLINGLOG

v

ProjectNo.G601507 Date: ._/fr/'_S- Recorde_,,
OnStation: OffStation:

StationJo-_.,A _ (_) d_o (_)
Northing(NAD83,meters) Easting(NAD83,meters) IDGPSAccuracyEstimate(PDOP)"

i

Sa_: JSampleTime:Waterdepth{It):_ ¢ Wading l(kx_a/)0_/_-"

S_mpler (drcle one): _o Jal'____ NJskin (capacity) Other."

SamplesCQllected(€) _'_terChem.,P__ _ _ Other:

GeneralWaterOe_cri_'on_ ¢¢.j/_./.,__,u Instrumenl/SN:YSI5600-EDS/
SampleDepth(fl):_----_'_e__ ,, , Temperature(°C):

Salinity(_): O.O.(rag/L)

Turbidity(NTU): pH_pHun'lts).:

=Color:. ModerateSlrongPetroleumH2SOther

Container
SampleID Matrix Lab Analysis Temp(=C) I Pres.

t___ # Size(cc)
v

I
I _°_

/ _°_

d,4

2_ o_. "C.

FieldActivitiesi Comments/ Observations:

/



Ballelle ALAMEDAPOINT-IR SITE2
7_ Business o.(Innovation POND WATER SAMPUNG LOG

,,
ProjectNo.G601507 Date: -._/_,../..,f. Recorder:_

.... _i,/,_,u_ (., ......c._o,,um,-_
StationID: ton Station: OffStation:

Northing(NAD83,meters) Easting(NAD83,meters) DGPSAccuracyEstimate(PDOP):

Sa_v_Ve_ SampleTime:

Waterdepth(It):

Sampler(circleone): Niskin(capacity) Other:

Genera,WaterDescription 4_ _£ _ _ jn _t_um_p_: YSI6600-ED,S/

sampleDepth(ft): / rJ v. / [ IT_perature(°C):

Salinity(%=): ' _ D.O.(mojL) ,

I,

Turbidity(NTU}. pH(pHunits}:

Color: Odor:.NoneSlight ModerateSkongPetroleumH2SOther
i,J

Container
SampleID Matrix Lab Analysis Temp(°C ) I Pres.

# Size(cc) Type

,,, <:_# ,, ( z_ _. o_s_ _"°(_•

• - I[.. •

, • ,.,,,,,Ii j =,

FieldActiv'itiesi Commentsi Observations:



Ballelle ALAMEDAPOINT- IR SITE2
T/,eB._i.e._o/l,_no,,at_o. PONDWATERSAMPLINGLOG

ProjectNo.G60,507 Date.:_hf/O,._.__ 'Recorder:._.

StationID: .,,%¢.,0/_/""_ 04_rJ OnStation: OffStation:

Northlng(NAD83,meters) EastJng(HAD83,meters) IDGPSAccuracyEstimate(PDOP):

Waterdepth(ft): t" SamplgJNl_fetm: ISampl'eTime:

Sampler(circleone): _ Niskin(capacity) Other:

SamplesCollected(v')' _., Phys'. B(/B_o_say_ =her:

General WaterDescription_ _.._//_._ 9__.,e._4 Instrument/SN: YS16600-EDS/.... - -/ _ , .....

SampleDepth(ft): .,_,._¢._ Temperature(°C):

Salinity(%): D.O.(mg/L)

Turbidity(NTU).' pH(pHunits)"

Color:. _,___3 Odo_'_ Slight ModerateSkongPetroleumH2SO_her
Container

SampleID Matrix Lab Analysis Temp(°C ) / Pres.
# Size(cc) Type

_'A_.f',_; _\1 \// _/,_,/_- / ./, II/ ;_/,/.Off

FieldActivitiesi Commentsi Observations:

FieldTeamLeaderSignature___ _,f_ /"0# Z



Ballelle A_MEOAPo,NT-_Rs,TE2
TheBusiness o/Innovation POND WATER SAMPLINGLOG

ProjectNo.G601507 Date: /(./#._ Recorder: _-_. _,._
StationID: OnStating" OffStation: /"

5"e,-,A0.y" ....L_) ofio ., I_a_) o?zo
Northing(NAD83,meters) Easting(NAD83,reelers) DGPSAccuracyEstimate(PDOP):

Sa_: SampleTime:Waterdepth(ft): 2 ( Wading (k>ca/) 0 ?/_"
_)-_--......_ _ ,,

Sampler(circleone): (" DirectintoJar _,_ Niskin(capacity) Olher:

..... __,_ _-_......SamplesCollected(#) aterChem.I P _Bioassa Other:
GeneralWaterDescription instrument/SN: YS[6600-EDS/

..... #/._ D , _ ....
_e'e_,pratureI'C):SampleDepth(It): ^ /q P

iTurbidity(NTU) l#r pH_pHunits):

Color: Odo_ight ModerateSlrongPelroleumH2SOther_= J, i,,,= , ,,

Container
SampleID Matrix Lab Analysis Temp(°C ) ! Pres.

# Size(cc) Type

_"AD_o_ M,_ C,,'I_ o,,,.,t.,,a..... "
" 9_rt(

_/1_ 1 _ , _._1,_.. / !, I _ ec

_ _>_ _1 -_[ _',,"_ _ ,_, _)1 _"_D";fJ,i_

1

FieldActivities/ Comments/ Observations:



Ballelle ALAMEDAPOINT-IR SITE2
7_ B._-e_ o/tm_o.tio. PONDWATERSAMPLINGLOG

_ ,,,

ProjectNo.C_o01507 '[Date:_,, ,/t"¢./_>_"" IRecOrder:_ _'_aP"_ a)
StationID: OnStation: loft _:

,, _'eOA_ (k_) o€_-_'- l(kx_)/,_
Nort_ng(NA_3.me_s) F.as,_(NK_.meters) pr.,PSA_,ra_EsUm_(_X)P):

I

Waterdepth(it): f Sa_rm: ISampleTime:Z
Sampler(cirdeone): (i_rect intoJ_ Niskin(capac_y)

Olher:

• YS16600-E!_I

SampleDepth(It): _..,___._ Temperature(oc):

Salinity(_,): D.O.(m0__)

Turbidity(NTU): pHO_Hunile):

_l_,-a Odor_i_ht ModerateStrongPetroleumH2SOglerco,o.
Container

2

/ _,-c-
_A, /

!
/

f

FieldActivities! CommentsI Observations.

FieldTeamLeaderSignabJre



Ballelle ALAMEDAPOINT-IR SITE2
TheBusiness o./"Inno,_atlon PONDWATERSAMPUNGLOG

i,

ProjectNo.G601507 Date:_// Recorder:_._----_..,,,v¢__/I/./_" •
StationID: OnStation: OffStation:

Nodhing(NAD83,meters) !Easting(NAD83,meters) DGPSAccuracyEstimate(PDOP):

Waterdepth(ft): I SamplePpJa_rm: SampleTime:Z waaing (_0 /Z,_,")

Sampler(circleone): Niskin(capacity) Other:

WaterChem./_s. '_;_aSamplesCollected(v') L '-T- _
Other:

GeneralWaterDescription_ _"/L-_., J"_ InstrumenU'SN: YS!6600-EDSI ....

SampleDepth(fl):._,op#,._ :Temperature('C): ...

'_,_._(_,): p.o.(.w-)
Turbidity(NTU): pH_pHunits):

Color: ?/,__.._ Odo_ight ModerateSb'ongPetroleumH2SOlher
Container

SampleID Matrix Lab Analysis .... Temp(°C ) I Pres.

# Size(cc) Type _I_

_-A_-_// ' ,__ C_ _/_ _ _o_ L_,./P/_/
• - T._I 7_ I_ _/o_ERO.. _"a/t I I :,_y-. I/,_,

" _,s_,/,,_

..... _t' _"_'_/'(" IBA D--_-_n ,-__/ I /-/°_/- .. ' _#j//_aI .,# r,/,c
___ ¢' _,_,_ _ ,I _/ _,._

L_C_f. V
_:1__ -_ ,?_ _ l , _" _
_"_ ,_:/ ,ql_/g_. I z_,_ _'"

FieldActivitiesI CommentsI Observations:

.............. • nl i

o/ "



Ba.elle ALAMEDAPOINT-IRSITE2
7/7eBu_me_,o/l-,,o,,at;o. PONDWATERSNIIPUNGLOG
{ i " , , , ii , ' '"

Nor_i.g(N_.me_s) :F.a,_(_a_a,m_rs) l_osara.ra__._ (mOP):

Waterdepth(it): ......... Sam_rm: SampleTime:

Sampler(circleone): Niskin(capacity) C)the_.

GeneralWaterDescrlptfon Inatm_: ¥SI66(X)-EDS/
,, _. _1 , , , ,,,

Saml_l:le_(ll): ._,_. gO_' _"D _ remlierat"re(°q:

Turbid_(l_rru): !pH_ un_s):

Colon Odor:._'_t ModerateSlmngPelroleumH2S Other
............................. lul, i "_'- _ i i

Container
SampleID Matrix Lab Analysis Temp(_: ) I Pres.

# Size(cc) Type

(5.,7,,I.__'tiO-_,,z I il! ... ,.w_. ! !_! ,,,_
*-a__,,,, v _.//_× / ,a</c:._tii !,'_ i_ .... I

I

FieldActivitiesi CommentsI Observations: ....



BaEelle ALAMEDAPOINT-IRSITE2
?/i_Busine.s of Imaovatloa PONDWATERSAMPUNGLOG

StationIO: OnSt_on: OffSta!_:

Northlng(NAD83,meters) " Easting(NAD83,meters) DGPSAccuracyEstimate(P[X)P):

Waterdepth Samp_rm: SampleTime:

Sampler(circleone): /'DirectintoJ_j.,! Niskin(capacity) Olher:
p .... "--_.,, .............

SamplesCollected(V) _Phys._ _

GeneralWaterDescdptJo_,,_- ,, _..._._/,,_... _.___.,._ InstrumentJ,SN: YS16600-EDSI
SampleDepth(fl): Temperature('C):

........... ,. ,, ,.,

_,!,,_,(_0): o.o.(_)
Turbidity(N'I"U): pH(pHur_ts):

Color: 9_ Odor._Slioht ModerateSlrongPetroleumH2SOher
f

Container
SampleID Matrix Lab Analysis • Temp(°C) I Pres.

# Size(cc) Type

?_,/

_-/_-<-_, t / _.,w._I _,,c

_'_ D-_/_ oT I
k-__._,3 .... C,,¢_ _ I _,/_ ,v,_,_

• , _cc

FieldActivitiesI CommentsI Observ_Jons:
, . , ......... ,,,,



Ballelle ALAMEDAPOINT-IR SITE2
:-'-],,;Business oi!"lnnovati,m PONDWATERSAMPLINGLOG

f ...... i

_rojectNo.G601507 Date: "_//,'/_;_"" Records._, ,,,_=>_
=StationID: OnStation: OffStation"

_t,4vA_,4--D,.,p (!o,:aD/[ 5"5- Ooca) i Zc>.__-
Northing(NAD83,meters) Easting(NAD83,meters) DGPSAccuracyEstimate(POOP):

Waterdepth(ft):_ f Sample_p_form: fSampleTime:

-Sampler(circleone): Dir Niskin(capacity) Other:
, ,, ,,, , ,,

GeneralWaterDescription /7 ._ ,9 instrumentJSN: YSI6600-EDS/

....
Turbidity(NTU) pH(pHunils)"

color- .......... o_o,:._0,! .o_erateSt,o..g.Pe_o,e,mH2s_e'
Container

SampleID Matrix Lab Analysis ... Temp(°C ) I Pres.

# Size(cc) Type

. /.__,_,w_,,
D;ss,X,..d

•-.... • ,,is ...#,..,'l,_ _,..i_ 'v"_._ " :=
w

FieldActivitiesi Commentsi Observations:



Ballelle ALAMEDAPOINT-IR SITE2
_e Bus_ess of Innovation PONDWATERSAMPLINGLOG

v

Project,o. G601507 Date:_!Og"f Recorder_._ O=__.,_/ip__
OnStation: OffStation: /

Northing(NAD83,meters) Easting(NAD83,meters) DGPSAccuracyEstimate(PDOP):

Waterdepth(if):,_ / Sample_Jatf_[In: SampleTime:
•.--------, _) Wading (local) _-_>

Sampler(drcle.....one): __Direct into Niskin(capacity),..___.____Other:.
SamplesCollected(/) (//WaterCh-em./-_. yBioassay'_ Other:

GeneralWaterDescdptio_./_.4_<o., .__./ .... InstrumentlSN: YSI6600-EDS/

SampleDepth(1t): _--__,_ _ Temperature(°C):
Salinity(%): D.O.(rag/L)

Turbidity(NTU): pH(pHunits):

Color: l+ifT_,j _-/"_. °_) Odor'_Slight ModerateStrongPetroleumH2SOther
Container

SampleID Matrix Lab Analysis Temp(°C )/ Pres.
# Size(=) Type t_

_-Ab- _-o/s- I ?_ /_ _ _/,_, ,_,.¢_,?__

e - /

_I_0-_o_ C,I_S _/- " _1_,_ I \, I¢',_o_

- ! _'_'_ _/

.... _. .II_

FieldActivitiesI CommentsI Observations:

FieldTeamLeaderSignature("



Ballelle ALAMEDAPOINT-IR SITE2
TheBusinessof Innovation PONDWATERSAMPLINGLOG

ProjectNo.G601507 Date:_/_/,___.__ Recorder:_ _, r_/v_._
StationID: OnStation: OffStation:

Northing(NAD83.meters) Easting(NAD83,meters) DGPSAccuracyEstimate(PDOP):

Waterdepth(ft):_,,',_ / Sam_ SampleTime:

Sampler(circleone): _r'-e_in_o JarD Nis_-_in (capadty) Ol_er:.

SamplesCollected(v') _fWater Chem./Phys. -_ BioassayD Other:

GeneralWaterDescription_'/_"'x C/_/'- Instrument/SN: YSI6600-EDS/

SampleDepth(ft): _' _ _ Temperature(°C):
Salinity(%e): D.O.(mg/L)

Turbidity(NTU): pH(pHunits.)L._

Color: /,r_,/,_ _ C_"1/-'_ "' 1 Od_;Jigh, ModerateStrongPelroleumH2SOlher
Container

SampleID Matrix Lab Analysis Temp(°C) /Pres.
# Size(cc) Type

EAb-s_,,7 "';_

4-'?gD-s-ol 7 d4_ _i.<.u. / t,, ?I<_Aitiu_<
b, _.i_.. _/ o'4A--i#B.-_ /5 I ,_,nf. _ f

I'=-_I_ _-_I ? _ l, yO_-_ i 71/, °_
FieldActivitiesI CommentsI Observations:

FieldTeamLeaderSignature ' "



Ballelle ALAMEDAPOINT-IR SITE2
The]3usmessof Irmovatlon PONDWATERSAMPLINGLOG

Project No G601507 .Date'-'_/f__/C_"j/ / IRecOrder:"C-(_ ,_, A.,,_.,_ --

OnStation: lOftStation: "

Northing(NAD83,meters) Easting(NAD83,meters) IDGPSAccuracyEstimate(PDOP):
I

waterdepth(rt): S_;_,_m: ISamp,.Time:
_/ t Vessel,/) Wading I(i°cai)/0/0

Sampler(circleone): ( DirectintoJarJ Niskin(capadty) Other:.

SamplesCollected(#) em.I Ph ass Other:

instrumentJSN: YSI6600-EDS/GeneralWater_sc.pUo_/_=.__
Temperature(°C):SampleDepth(fl): _ _'._

Salinity(%o): D.O.(meJL)

Turbidity(NTU): pH(pHunits):

Color: /,, _ )SlightModerateSlrongPelroleumH2SOther
Container

SampleID Maffix Lab Analysis Temp(°C) I Pres.

# Size(cc)

_,_,,I,._ "7_-

I
(
/

t
/

z.o /

FieldActivitiesI CommentsI Observations:

=1

FieldTeamLeaderSignature__ p_,P_' / '_'_



Baflelle ALAMEDAPOINT-IR SITE2
TheBusinessof Innovation PONDWATERSAMPLINGLOG

ProjectNo.G604507 Date: _/? Z.!O ._" Recorder:C _--_,_-_J,-x-J
OnStation: OffStation:

StationlD: _b_)/_df (local) /DO_ (local) /o/_F

Northing(NAD83,meters) EasUng(NAD83,meters) IDGPSAccuracyEstimate(PDOP):
I

Waterdepth(11): _: ISampleTime:

Wading I(i°cal)I_lO
Sampler(circleone): pacity) Other:.

SamplesCollected(v') Other:

GeneralWaterDescription Instmment)SN: YS16600-EDS/

SampleDepth(It): (°C):

Salinity(%): O,O.(mg/1.)

Turbidity(NTU): pH(pHunits):

'9 O SlightModerateStrongPetroleumH2SOther
Container

SampleID Matrix Lab Analysis Ternp(°C ) I Pres.
# Size(cc)

/
I

I

Uilb-_mm i

FieldActivlUesI CommentsI Observations:

FieldTeamLeaderSignature p_6- _- o_



Ballelle ALAMEDAPOINT-IR SITE2
T_eBusinesso)[ InnovaUon PONDWATERSAMPLINGLOG

Project_No.G601507 Date:_.i/?_!(_f Recorder:C ._1_,_
OnStation: OffStation:

Northing(NAD83,meters) Easting(NAD83,meters) DGPSAccuracyEstimate(PDOP):

Waterdepth(ft): / Sam_ _)rm: SampleTime:, Wading ;(local) /(?_d

Sampler(drdeone): dDirect_intoJa_ Niskin(capadty) Other:.
II |

SamplesCollectedIv') Other:.

GeneralWaterDescdptiond!(_.,_ _/_-,,o SN: YS16600-EDS/

SampleDepth(ft): _'_,J/_r-,_.-. Temperature(°C): _ ...

Salinity(%): D.O.(moJL)

Turbidity(NTU): pH(pHunits):

Color:, _ ?//"/z_, ('_7-_-,:. "'J Odo_Slight ModerateStrongPeb'oleumH2SOI]lerContainer
SampleID Matrix Lab Analysis Temp(°C ) I Pres.

{pl Aq_U.(_ # Size(=) Type

_/78.-__z<-/ _<,o,.-/ l !, _,/"

t
• • €

/;=-_D-s-_ag _-A!

_-_-_ c_ _"_< _ V/ H_.__,r_

_-_ \\1 _._<_;__ .I, '1i _'_-
FieldActivities/ Comments/ Observations:

FieldTeamLeaderSignature l _ _ _ _ _



Balelle ALAMEDAPOINT-IR SITE2
_e Business of Innovation PONDWATERSAMPLINGLOG

OnStatiOn: OffStation'_" Y

StationID: _)A/0 (local) /"_ '_'O Ilocal) /O_
Northing(NAD83,meters) Easting(NAD83,meters) DGPSAccuracyEstimate(PDOP):

Waterdepth(fl):F-- / Sample_rm: SampleTime:
Wading (k_:aO/O_'_",,\

Sampler(circleone): (Direct intoJar) Niskin(capacity) Other:.

Samples Collected (v"i __ _hem./_P_ _. (_/Bio"_sa_ Other:

GeneralWaterDescdption Instrument]SN: YS16600-EDS/

SampleDepth(ft): 5"_'____/_ ___ It_e Temperature('C):
Salinity(%°): l ._ r?/i D.O.(rag/L)
Turbidity(NTU): t _ pH(pHunits):

Color: /, __! _ _"I-,/._ ,,-) Odor_Slight ModerateStrongPe_oteumH2SOther
Container

SampleID Matrix Lab Analysis Temp(°C )/ Pres.
# Size(cc) Type

.i

FieldActivitiesI CommentsI Observations:

FieldTeamLeaderSignature ,(IP__ I_"K5 _ T/_



Ballelle ALAMEDAPOINT-IR SITE2
_e Businessof I_ovatlon PONDWATERSAMPLINGLOG

ProjectNo.G601507 Date: _,//_ dL___.1 Recorder:C- C_,_t_)
StationID: OnStation: OffStation:

Northing(NAD83,meters) Easting(NAD83,meters) DGPSAccuracyEstimate(PDOP):

Waterdepth(ft): _'- / S : SampleTime:Wading (local)III0

Sampler(circleone): _C_ Other:., Niskin(capacity)

•" 7,) "SamplesCollected( Chem.I Ph ss Other:

GeneralWaterDescriptionC/_....,,,.,,,_./=€.*,O Instrument/SN: YSI6600-EDS/

SampleDepth(tt): __o_l_c.i;: Temperature('C):
Salinity(%): D,O,(mgJi.)

Turbidity(NTU): pH(pHunits):

Color:. /,_"_ _ F._i-t_._ OdoN_t_light ModerateSlmngPelmleumH2SOtherContainer
SampleID Matdx Lab Analysis Temp(°C) / Pres.

# Size(cc) Type

- - , _¢_e ,

_,--'._<"I [ I ,'!o_

i"e-__ ___ __2 1 _ ' _o<

._ AI P\I[_(lO-c_, \,,l_ ,,_,__ / _ _/oc
I,,.v_,>_-,<- ! y"c

FieldActivitiesI CommentsI Observations: L

FieldTeamLeaderSignature



Ballelle ALAMEDAPOINT-IR SITE2
TheBusinessoJ"Innovation PONDWATERSAMPLINGLOG

Project.o. G601507 Date:_2/_-"" Rec°rder:c. _/_,_,,_,.J
StationID: OnStation: OffStation:

Northing(NAD83,meters) Easting(NAD83,meters) [DGPSAccuracyEstimate(PDOP):
I

Waterdepth(ft): _ / Sampl_rm: ISampleTime:

-_ /"---"f'_', \ __ Wading
Sampler(drcleone): //Direct intoJar) Niskin(capacity) Other:.

GeneralWaterDescription_t,./'-_,/_,._ _ nm_men#SN: YS16600-EDS/
SampleDepth(fl): 5_-,.. _ Temperature(=C):

Salinity(%): D.O.(rag/L)

Turbidity(NTU): pH(pHunits):

Color: i,:f_._/_,+_ ,.) Odor'_Slight ModerateSbongPeb'oleumH2SOther
_'-1. I Container I

SampleID Matrix Lab Analysis _1 # Size(cc) Temp(°C) I Pres.

j=

//,/_,

L3

FieldActivitiesI CommentsI Observations:

FieldTeamLeaderSignature_._I _ /_"



Ballelle ALAMEDAPOINT-IRSITE2
7"_eBusiness of Innovation PONDWATERSAMPLINGLOG

ProjectNo.G601507 Date:_/ / Recorder:.
_/l_/_-

StationID: OnStOlon:" OffStation:

Northing(NAD83,meters) Eastin9(NAD83,meters) DGPSAccuracyEstimate(POOP):

Waterdepth(It): SamplePlatform: SampleTime:

3 / _ Vessel Wading (local) //=,/_,_I

Sampler(drdeone): intoJ Niskin(capacity) Other:.

SamplesCollected(v') "_'--_e rChem.Dhy_.. _-oass_ Other:

GeneralWaterDescription_//_..,.,,,,.__LF-,i_,__) instrument/SN: YS16600-EDS/

SampleDepth(fl): /3 Temperature('C):
i

Turbidity(NTU): pH(pHunits):

:o,o°/,bt Odo_ight ModerateSbongPeb'oleumH2SOlher
Container

SampleID Matrix Lab Analysis Temp(°C ) I Pres.
# Size(cc) Type

/, t/ I)l,rx',o._ ,_

_-_ _,_ _ _,;.o/._i._..I,¢,D,_.<._.2 V _C
D-JO.<o77 DT--L '_<il .R Is,:ll_ Xl,,'7oo_

FieldActivitiesI CommentsI Observations:

FieldTeamLeaderSignature



ATTACHMENT 4-14
Wet Season IR Site 2 Wetland Plant Tissue Logs



}allelle  AMP,,N
i i

ProjectNo. _ _(_1 _'_r Sampler Name: _=,C.' L_.__.-) Sample Date: ::_-_b___L
Assoclated Soil/Seclimentgample ID: Site Location: Sample Tlme:

Sc::,c_.,d) "z. _S_,_
Associatpd SolllSediment Saml_leNortf ing (NAD83,meters) Associated SolllSedlment sample Easting (NAD83,meters) DGPS Accuracy"Estimate

Distance frorh Associated SolllSedlment Sampling Equipment: - Dedicated Previously Decontaminated

Sample:,___ _._ _ _..€_ _C_._rjv_ '-"'-"

Species Sample Container

Sample ID Collected Tlssue Colle_._ Welght Laboratory Analysis # I Size I Type

,,,. ..

Field Activities / Comments / Observations:..
• _, •

(

Sh - shootsSe - SeedsSt- Stems Lv- LeavesRt- Roots

b
FieldTeam (der Sig ( (



( ( (
3a.elle PLANT TISSUE SAMPLING LOG

ProJectNo. ____ (_ I T (_r- i samp lerName: "_'. C.. ___..L.L%'I_ _L) SampleOate: ,, I_].)V_A!_.(_._' !

Associated SoillSediment Sample IO: Site Location: " _-- Sample T_rne:LLk(_ " -
Assoclate(I Soil/Sediment Sample Northing (_IAD83,meters) Associated Soil/Sediment Sample i!asting (N&D83,meters) DGPS Accuracy'"Estimate '
_'e_ c;,,-v _o,,. t o_,-_,c:_ _¢., _.,r_ ,_,_ _4-L _ (POOP):
Distance from Associated Soil/Sediment . Sampling Equipment: / Dedicated Previously Decontaminated

Species Sample Container
Sample ID Collected Tissue Collected Weight Laboratory Analysis # I Size I Type

kJ _J - J d _

Field Activities I Comments I Observations:

,_L_ _ :_.t_ _._J,_,JJ___ '_._

_- _ - . _

Sh- shootsSe- Seeds St - Stems Lv- LeavesRt - Roots

FieldTeamLeaderSignature



3allelle PLANT TISSUE SAMPLING LOG

Project No. _._ _.._ _ _' _ '_ Sampler Name: "J_' C... _'_=. L,_"_O _J Sample Date: I'_ _,(_
Associated Soil/Sediment Sample ID: Site Location: Sample Time:

Associated SoillSediment Sample Nqrthing (NAB83,meters) Associated .Soil/SedimentSample E_sting(1_D83, meters) DGPS Accuracy Estimate

Distance from A_sociated Soil/Sediment _ Sampling Equipment: -- Dedicated Previously Decontaminated

Species Sample Container
Sample ID Collected Tissue Collected Weight Laboratory Analysis # I Size I Type

Field Activities / Comments / Observations:

Sh - shoots Se - Seeds St- Stems Lv - Leaves Rt- Roots

/

FieldTeam( derSig L ( (



( (- (
3a_e_le PLANT TISSUE SAMPLING LOG

Project,o. (_ _._(_ [_" (_"_ SamplerNamei _. _.. _._'_ _._-_/_ Sample Date: _- _Vl_ (_,,_"

..oo,=o°so,,,so°,-,--,,o,o:S,,o.oc.,on: S--,o
Associated SoillSediment Samp • _orthing {NAD83,meters) Associated _oil/Sediment Sample _.asting(NFD83,meters) DGPS Accuracy Estimate

Distance from A_ssoclatedSoillSedimen Sampling Equip_ent: i - Dedicated Previously Dominated
Sample: _ ("_ ,L_ 9 _ 'V"€'_ ,L,L_ _C _'_S, <::)'_-_ .....

Species Sample Container
Sample ID Collected Tissue Collected Weight Laboratory Analysis # I Size I Type

J

Field Activities I Comments I Observations:

....,_2. q:_i_ _--_-_,'/-_'_ _o_ ....

_J - L)

Sh - shootsSe - Seeds St - Stems Lv- LeavesRt- Roots

FieldTeam Leader Sig_



3allelle
ProJectNo._ _:_ l 5 (_)'_- Sampler Name: _'. _.. _._1._'_ _,-_ Sample Date: I_- _-_._ (_
Associated SoillSediment Sample ID: Site Location: Sample Time:

Associated.Soil/Sediment Sample N )rthing (NAD83,meters) Associated _oillSediment Sample Eastjng (NAD_3,meters) DGPS Accuracy Estimate

_S_ &_W __ ,_\_ (_e_ &v'W _o_ _c._,d)v_ (PDOP):
Dlstance fromAssociated SoillSedlment Sampllng Equlpment: I Dedicated Prevlously Dec_inated
Sample: i'_.Ooe._. "L.,,_ _,_ _%C___,_ C>_",_=

Species Sample Container

Sample ID Collected Tissue Collected Weight Laboratory Analysis # I Size I Type

Field Activities I Comments I Observations:

_,I '_ -

Sh- shootsSe- Seeds St- StemsLv- LeavesRt- Roots

FieldTeam( ler Signature ( (



( { (
3anelle _ _,_o__,,_o,oo

ProjectNo. C%_(_ I_Z)'_r Sampler Name: "]_. _. i_:;I._T-_ J Sample'Date:' I'_'_'_(_ "
Associated SoillSediment Sample ID: Site Location: Sample Time:

oc H--z. \%_?--

Associated _oil/Sedlment SampleNorthingcj_(_.V_/ _"_ €'_-_,O_'_ \_-_;_%.'_'"€_'_(NAD83'meters)IAssociated SoillSediment Samph_ Eastlng (.NAD83,meters) I DGPS AccuracyEstlmatel,/__.,<_v_ €:_p._._ \ _¢.._J_cd_ (PDOP):

Sample:Distancefrom(_L.__J__'__tv'As_;°clatedSolUSediment__2._.A_q_<:_._t_. _" ,[SamplingEquipment:_ASSOv_ _ Dedicated Previously DeCoL_inated

Species Sample Container
Sample ID Collected Tissue Collected Weight Laboratory Analysis # / Size I Ty,pe

Field Activities I Comments I Observations:

Sh- shootsSe - Seeds St - StemsLv- Leaves Rt- Roots

Field Team LeaderSignature ,,



3allelle ,oo
AssociatedSoillSedimentSampleID: SiteLocaUon: SampleTime:

AssociatedS.olllSedimentSampleNorthing(NAD8?.meters)] Associated_oillSedimentSamplel_,asting(N#,D83,meters)JDGPSAccuracyEstimate
DistancefromAsSociated_oillSedimerit "- I SamplingEquipment: _ Dedicated PreviouslyDecontaminated
Sample:ooI_,_, _,V_,_-_,_ I _' _.;ov-_ i j

Species Sample Container
SampleID Collected TissqeCollecte_ Weight Laboratory Analysis # / SizeI Type

i

ii =l

FieldActivitiesI CommentsI Observations:

=..-

Sh - shoots Se - Seeds St - Stems Lv - Leaves Rt - Roots

FieldTeam_k derSignature ( (



( ( (
}agelle PLANT TISSUE SAMPLING LOG

,| i,

Project No. __. _ (_ I .<_(_- Sampler Name: _'. (_, _!_ (j_ T'd)/L) I Sample Date: I_" _ _ (_
Associated S(_il/Sediment Sample ID: Site Location: .. I Sample Time:

Associated Soil/Sediment _ample Northing .(NAD83.meters) I Associated 8pil/Sediment Sample Easting (NAD83,meters)I DGPS Accuracy Estimate

Distance from A_soclatad SoillSedimerit I Sampling Equipment: / Dedicated Previously Decontaminated

ISample:U-_;_ _, _ _, _-_ ,%,.s _; _.__ -
Species Sample Container

Sample ID Collected Tissue Collected Weight Laboratory Analysis # I Size / Type

I i

Field Activities / Comments / Observations:

Sh - shoots Se - Seeds St - Stems Lv - Leaves Rt - Roots

FieldTeam LeaderSignature



}allelle PLANTTISSUE SAMPLING LOG

ProjectNo. (::;IG_I__@_- Sampler Name: .,_._., ]_'E=t.._'Tol_ Sample Date: I"_-I_J_A(_,.(_'

Associated S.oillSediment_.4am_eID: Site Location: Sample Time: -

DGP_ Accuracy EstimateAssoclate_ Soll/Sediment Sampl9 Northlr_g (NAD83,meters) Assoclated_Soil/SedlmentSamplq Easting,(N.AD83,meters)

Distance from Assoclated._Soil/Sedimeqt Sampling Equipment: / Dedicated Previously Decontaminated
• _' •

Samp,e. l/J, _ l_ rOL_V_ V'O_R_._I..__" P---_.,_,,<__",P ,g £""-

Species Sample Container

Sample ID Collected Tissue Collected Weight Laboratory Analysis # I Size I Type

_A_-_,_,'_.___ _,\_,_._ Lv '_,._ _ _-_L_, Vq,.l_,'(, I_5/

Field Activities / Comments / Observations:

Sh - shootsSe - Seeds St - StemsLv- LeavesRt- Roots

Field Team(--=der Signature /_ ( (



( ( (
]anel[e PLANT TISSUE SAMPLING LOG

Project No. _ & (_ L_" (_ ;'_ Sampler Name: "F, _.., b _ _ _ _) Sample Date: _"_. _,_._"
Assoclated SolllSedlment Sample ID: Site Location: Sample Time: /

S(_" " "*_, r"Pm le 'orthln_ NAD83 meters Associated oil/SedlmentSam le [(._1_- _,Associated SoWS dim nt Sa p _ o (N,, , ) " :l_S p Epsting (N/_D83,meters) DGPS Accuracy Estimate

Distance from A_soclated Soil/Sediment, Sampling Equipment: Dedicated Previously Decontaminated

Species Sample Container
Sample ID Collected Tissue Collected Weight Laboratory Analysis # I Size / Type

_-_ _,,._ L,... _._ r__h_ ._..j,,_._.,t_,_._-_,_ _/.y_ _
,J

.i

Field Activities I Comments / Observations:

_._. _t,_\,_ _¢__-I_,__ \_... "
_.j ,J

Sh - shoots Se - Seeds St - Stems Lv - Leaves Rt - Roots

FieldTeamLeaderSignature



}a.elle PLANT TISSUE SAMPLING LOG

ProjectNo._' _=,(_.1.5" (_',L Sampler Name: "J_', _/_ _ _.%'_) Sample Date: _',_L J_J_A_J..(_"
Associated Soil/Sediment Sample ID: Site Location: Sample Time:

S O C 5 1 N D 3 stem" Associated Soil/Sediment Sam le ! _ { _)"AssociatedSoil/Sediment Sample orthing (N.AJ8 ,m ) .,. " p Easting (NA_;)83,meters) DGPS Accuracy Estimate

b_-_ &_ _r,_:_, \z__._-,=_., _e _w _,__ _c_.__'_-J=., (PDOP):
Distance from _soclated Soil/Sediment_ Sampling Equipment: v Dedicated Previously Decontaminated

Species Sample Container
Sample ID Collected Tissue Collected Weight Laboratory Analysis # / Size I Type

..

Field Activities / Comments / Observations:
,,,, ....,

,.,

=

Sh- shootsSe - Seeds St- StemsLv- LeavesRt- Roots

Field Team( ier Sig / ( (



( ( (
laaelle PLANT TISSUE SAMPLING LOG

ProjectNo_(_l 5"_:>_- Sampler Name: F" C.. _'_-_O'l-_/,-) Sample.Date: I_ _..<;i_._

Associated_(_>_.SoillSedlment_._Sample ID: Site Location:__ (_,, _.._.. __. _- Sample Time:/t_( _2-_

Associated Soil/Sediment Sample Northintg (NAD83,meters) I Associated SpillSediment Sample Easting (NAD83,'meters) DGPS Accuracy Estimate
LA.S'_ _v,q ,_..,_>,,',,\_--I_4 :=A" I L#I_ _- _--_'_I _ _O_-.-_",.")-''r"_....(PDOP):

Distancefrom _ssoclated Soil/Sediment_ Sampling Equipment: / Dedicated Previously Decontaminated
Sample: L,o_-_._ '_ _ 'v',,.,_ _<j SLt "_,_(:>V"_ .u,,

Species Sample Container
Sample ID Collected Tissue Collected Weight Laboratory Analysis # I Size I Type

_A_-CMxm? _,,,-o-s.t Lv (M.3 e.j,.<: r_..y.-, _ _-,,_,;,I)_._,.Po_,F " ',, -
• ,#

Field Activities / Comments I Observations:

-- !_ - !1 / '

Sh - shoots Se - Seeds St- StemsLv- LeavesRt- Roots

FieldTeamLeaderSig



ATTACHMENT 4-15
Wet Season IR Site 2 Wetland Invertebrate Tissue Logs



lalfel e qrTERRESTRIAL INVERTEBRATE TISSUE SAMPLING LOG
!
I

Project No. G601507 Sampler Name: _". ___. _._'1"_3_,..) Final Composite Sample Date!l_1_l_ ;_
Associated Soil/Sediment Sample ID: Site Location: Final Composite Sample Tim_

Associated Soil{Sediment Sample Norlthing (Ni_D83,meters) As.soclatedSQil/Sedimentsample E_:sting(N4_D83,meters) DGPS Accuracy Estimate

Sampling Equ_p_nerft: Number of Traps Set: !Date Traps Set:lp,/_(_" Date Traps Pulled: i

Distance From Associated Soil/Sediment Sample Location:

i

Collection _\_ g Tissue For Sample
Date Sample t_ _ T_a Collected _alysls Weight Laboratow Analysis i

_PW_-_ ")-#9 l_l. \=_.2_._,,_ A,-¢ U,.A,'._. i
!

., }
!

Field Activities / Comments / Observations:

I

I

an - annelida (segmentedworms) ar - arachnida (spiders) cl- coleoptera(beetles)
gs - gastropoda(slugsandsnails) hm - hemiptera(truebugs) is - isopoda(sowbugs)
ch/dp- chllopodaand diplopoda(centipedesand millipedes) or- orthoptera(cricketsandgrasshoppers) hy- hymenoptera(ants)

i

Field Team Leader Signature i



}a.elle TERRESTRIAL INVERTEBRATE TISSUE SAMPLING LOG
)

Project No. G601507 Sampler Name: _'. Cc _kJ__ _ _ _ ' Final Composite Sample Date:i_ _ _J
Associated SoiPSediment Sample ID: Site Location: Final Composite Sample Time_

Associated, Soil/Sediment Sample,Northinq (_NAb83.meters) Associated Soil/Sediment Sample Easting (NSD83,meters) DGPS Accuracy Est!mate
t_ s_-, _::_V'_/ _-,_'_>_ I O_-_'%._r'_ .£._€ _/V" __.,€_._,o._ _____t'ca_ (PDOP): 1

Sampling Equi_ment:_)_l._Lk_T" _-A _ "_'_ -(' Number of _os/_et: _'_,_1DateTraps_l.._.Set: I_fIt,_,_J"[_.__ Date Traps_o__<_j_-Pulled:)!
Distance From Associated SoillSediment Sample Location_

Collection e"_,_ Tissue For SampleDate Sampl T_a Collected Analysis Weight Laboratory Analysis _
.... """ i

J _
..... [

,,,., _

,, .,,. {

Field Activities / Comments / Observations: i

.... ......... ,
L

an - annelida (segmentedworms) ar - arachnida(spiders) cl- coleoptera(beetles)
gs - gastropoda(slugsand snails) hm- hemiptera(truebugs) is- isopoda(sowbugs)
ch/dp- chilopodaanddiplopoda(centipedesand millipedes) or- orthoptera(cricketsandgrasshoppers) hy - hymenoptera(ants)

\
Field Team (_der Sig _,.t . ( (



( ( (,
3anelle TERRESTRIAL INVERTEBRATE TISSUE SAMPLING LO(_

I

Project No. G601507 Sampler Name: _'. C, _._..L_"_O t_ Final Composite Sample Date:_ _
Associated SoillSediment Sample ID: Site Location:" Final Composite Sample Timei

Associated Spil/Sediment Sample Northing (NAD83,meters) Associated SoillSediment Sample Eas_ing(NAIl3, meters) DGPS Accuracy Est!mate
(.._P_ C_¢_4 _.Z_(..._j_ _.._-_-¢',_, (._:_._ €_j v _.,.S_.._. _(_,,._.%_,-_'c.__ (PDOP): i

Sampling EquipIHent: Number of Tr_s" Set: le_at,JTraps Set: I¢t 1t,V!_3- Date Traps Pulled: i

Distancd From Associated,_S°il/Sediment_._,1_, SamcR_e I_L°cati°n:v_._::_II_'A'! _ -' i
Collection "__I._._P. Tissue For Sample r

Date Sample IB_e_ Taxa Collected Analysis Weight Laboratory Analysis i

| "_ •

i

i ......

I
Field Activities I Comments / Observations:

i

? -
t

i. 1

i

an - annelida (segmented worms) ar - arachnida (spiders) cl- coleoptera (beetles)
gs - gastropoda (slugs and snails) hm - hemiptera (true bugs) is - isopoda (sowbugs) i
ch/dp- chilopodaand diplopoda(centipedesand millipedes) or - orthoptera(cricketsandgrasshoppers) hy - hymenoptera(ants) '

Field Team Leader Si_



3altelle TERRESTRIAL INVERTEBRATE TISSUE SAMPLING LO:G

Project No. G601507 Sampler Name: _:=, _-_, _._.J._b'TO _-_ Final Composite Sample Dat, :_::_/(,{_Associated SoWSediment Sample ID: Site Location: Final Composite Sample Time: ,

Associated(jk_O._/S°illSediment_,,_.'bo%SampleNorthing.\_ €I-_.__(NAD83'_meters) AssociatedL_.,€:_u_cS°illSediment_f..,_"_SampleEasting_,_ _r._ _,_'d_,(NAD83'meters) (PDOP):DGPSAccuracy Estiimate.
Sampling Equipment: - Number of Traps Set: I Date Traps Spt: !% _5" Date Traps Pulled: f

Distance From Associated SoillSediment_,j__ )F_ Sample_._._Location:V_- _L._ i
Collection Tissue For Sample :

Date Sample ID Taxa Collected Analysis Weight Laboratory Analysis iI

I

1

i

Field Activities / Comments / Observations: _

i

an - annelida (segmented worms) ar - arachnida (spiders) cl- coleoptera (beetles)
gs - gastropoda (slugs and snails) hm - hemiptera (true bugs) is - iso_da (sowbugs)
ch/dp - chilopodaand diplopoda(centipedesand millipedes) or- orthoptera(cricketsandgrasshoppers) hy - hymenoptera(ants)

Tearn(_der Signature



( (
TERRESTRIAL INVERTEBRATE TISSUE SAMPLING LOG

Project No. G60t507 Sampler Name: ' "_. _. _=; t._'1-'O tO Final Composite Sample Date_::_t(aA_ (._
Associated Soil/Sediment Sample ID: Site Location: Final Composite Sample Time,:

Associated SoillSediment Sample N.orthing, (NAD83,meters) Associated Sqil/Sediment Sample Ea._ring (NAD_3,meters) DGPS Accuracy Esl_lmate
(_:>6 _,v ._p_,_._,o_ _€..._.1,,.,.t."€..,,_ (..A,,,_ _,v_,/ _--_>_-'_ _b__--,V -_e't'_ (PDOP): i

Sampling EquilJmen_: Number of_T.rapsSet: Date Traps Set:l_//_A_2_,_' Date Traps Pulled;

Distance f=romAssociated SoillSediment Sample Locatio_n:

Collection "r_¢ Tissue For Sample i
Date Sample4g- _ Taxa Collected Analysis Weight Laboratory Analysis i

I

,,,, I

I

i-,,,

Field Activities / Comments / Observations: i

4-, ! _..
._,,,_. .O_,_A ___K_,_,'_s (_

.J

1

an - annelida (segmentedworms) ar - arachnida (spiders) cl-coleoptera(beetles)
gs - gastropoda (slugs and snails) hm - hemiptera (true bugs) is - isopoda (sowbugs)
ch/dp - chilopodaand diplopoda(centipedesand millipedes) or - orthoptera(cricketsand grasshoppers) hy - hymenoptera(ants)

Field Tearn Leader Signature '_J /_
/



3a.elle TERRESTRIAL INVERTEBRATE TISSUE SAMPLING LOG

Project No. G601507 Sampler Name: ::_, _,. I_'rr_t._TO I_.) Final Composite Sample oateiCl_ _"
Associated SoillSediment Sample ID: Site Location: Final Composite Sample Timei

Associated SoillSediment San_pleNorthing (NAD83,meters) Associated _oillSedimant Sample E_sting (N_D_83,meters) DGPS Accuracy Estimate

Sampling Equipm_nt: Number of Trap_ Set: Date Traps Set:l_/P4At_" Date Traps Pulled: !

9A_:_ C^_ ,.'I'e-_,_" _ _-_'_-_; _ \_¢_" I__A_._"
Distance From Associated SoillSedimentSample Locatlor_: i

Collection "1"\_€ Tissue For Sample i

Date Sample.ID'_:_. Taxa Collected Analysis ,Wei_lht Laboratory Analysis

.)"
1

;

,,,, i

• 1
Field Activities / Comments / Observations: i ,,

, , ]

I

an - annelida (segmentedworms) ar - arachnida(spiders) cl- coleoptera(beetles)
gs - gastropoda (slugs and snails) hm - hemiptera (true bugs) is - isopoda (sowbugs)
ch/dp - chilopoda and diplopoda (centipedes and millipedes) or - orthoptera (crickets andgrasshoppers) hy - hyrnenoptera (ants)

Field Team_ader Sig _,_ ( (



( ( (
lalIelle .oo

i

Project No. G601507 Sampler Name: V.C. _-_t__.€.OT_] _J Final Composite Sample Oatei_ _ _"

Associated Soil/Sediment Sample ID: Site Location: Final Composite Sample Time_

Associated SoillSediment Sample Northing (NAD83,meters) Associated SpillSediment Sample I_asting_AD83, meters) DGPS Accuracy Estlmate
(.Aec>_ _'_lr _<_j_-_._-._ I_r._ _'_ (..A._. d_V _d,€_._o._ I.__€,_ (PDOP): ;

Sampling E_uipment:' Number of Traps/Set: Q_ateTraps Set:l/-/I1A_iL_J" Date Traps Pulled: :

Distance From Associated SoillSediment Sample Location: _

Collection x_l_ Tissue For Sample
Date Sample'_ !ITaxa Collected Analysis Wei_lht Laboratory Analysis ;

I_,_' _,e,S'_ l,--f _-w_.__,.

IA_._ & _x_ _ _. A_..d_b_

!

Field Activities / Comments / Observations: i

-- j :
I

t

an - annelida (segmented worms) ar- arachnida (spiders) cl- coleoptera (beetles)
gs - gastropoda (slugs and snails) hm - hemiptera (true bugs) is - isopoda (sowbugs)
ch/dp - chllopoda and diplopoda (centipedesand millipedes) or - orthoptera (cricketsand grasshoppers) hy - hymenoptera (ants)

Field Team Leader Si_ .C-_



P
J

'i
i

3alfelle ,TERRESTRIAL INVERTEBRATE TISSUE SAMPLING LOG

Project No. G601507 Sampler Name: _:::,C. _ _-__._'T"O _ i Final Composite Sample Dateil¢__( t,._Associated SoillSediment Sample ID: Site Location: Final Comp_z_i_Si_le Time!Soc-4_R 7_9,. _"_T"_ ,'2.,.
Associated,Soil/Sediment Sample Northi.ng (NAD83,meters) Associated SoillSediment Sample Ej,sting (,NAD83,meters) I DGPS Accuracy Est!mate

(J_e _w/ _r._.%o_ _€_,,_\_,_ (j_._,e _v_ _'P._,_-_ _b_,_o\j_ , 1(PDOP): i
Sampling Equi_)ment: _ ...) Numberof T_s Set:- } Date Traps _et:/.__r_ I Date Traps Pulled: i '

Distance From Associated Soil/Sediment'Sample Location:\
_.,,..._,Tb,,.,,.,, ;;Z,.,,, ,,"_,_,_._

Collection -_._wF_. Tissue For Sample
Date Sample_ Taxa Collected Analysis Weight Laboratow Analysis i

!6FV,;_,_ 1"+.1.3 \,,_..I, A#.-.ca_u&

i
t
I

!

;
J

i ;
i

Field Activities I Comments I Observations:

, i ,

an - annelida (segmentedworms) ar - arachnida(spiders) cl-coleoptera (beetles)
gs - gastropoda(slugsand snails) hm - hemiptera(truebugs) is - isopoda(sowbugs)
clVdp- chilopodaand diplopoda(centipedesand millipedes) or - orthoptera(cricketsandgrasshoppers) hy - hymenoptera(ants)

Field Team("der Sig ( (



( (
3aUelle

Project No. G61)1507 Sampler Name: _-',Q. _._D'I-OIL) Final Composite SampleDate_/_P_, _'_<

S_/_)di_.e _Sa(_ _ Final Composite Sample Time;
ASSociated n lelD: Site Location _L _-_--"_'_:= _ _Z_G_'_ iPS Accuracy EstimateAssociated S,oil/Sediment Sample Northing N/_D83,meters) Associated _oil/Sediment Sample E.asting N/_D83,meters)

SamPling EouipJ_ent" . Number of T.J:aps'Set: Ipate Traps Set:l_f __ Date Traps Pulled: r

Distance From Associated SqlllSediment Sam_pteLocation: _ "i

Collection -_.,_, Tissue For Sample iDate Sample Taxa Collected Analysis Weight Laboratory Analysis !_

=:
i

i i .m_

Field Activities / Comments I Observations:

.._, i

I

i

an - annelida (segmentedworms) ar - arachnida(spiders) cl- coleoptera(beetles)
gs - gastropoda(slugsand snails) hm- hemiptera(truebugs) is- isopoda(sowbugs)
ch/dp- chilopodaand diplopoda(centipedesand millipedes) or- orthoptera(cricketsandgrasshoppers) hy- hymenoptera(ants)

FieldTeam LeaderSignature / L/ ,



i

i

3alfelle
Project No. G601507 Sampler Name: :_-.¢-. , _ __ LO "_ _) Final Composite Sample Oatel/_ _
Associated Soi_/Sediment Sample ID: Sits Location: Final Composite Sample Tim_:

' DGPS Accuracy EstimateAssociated S _il/Sediment Sample Northing (NAD83,meters) Associated ,_oil/Sedinlent Sample Easting (NAD83,meters)

Sampling Equlp.n_ent: .. Number of Traps Set: Date Traps Sef: it/I1_,._ Date Traps Pulled: i
_-_T (.:_,PTw_,_ ....'3 _,vs__,_- _t_" I,_ _P,._

Distance From Associated SoillSediment Sample Locatior_: i

!_,.-_l_,,,,, ,?.,,_ v,_.,:£,L,,._ . ,,
Collection "['l_N,e Tissue For Sample

Date Sample--I_ F _ Taxa Collected Analysis Weight Laboratory Analysis

i
i.,

i
.... i ,,,

.... , !, ,,

,.. J

!
Field Activities I Comments I Observations:

i

,,, [

1,m.

an- annelida(segmentedworms) ar - arachnida(spiders) cl-coleoptera(beetles) ,
gs- gastropoda(slugsandsnails) hm- hemiptera(truebugs) is- isopoda(sowbugs)
ch/dp-chilopodaanddiplopoda(centipedesandmillipedes) or- orthoptera(cricketsandgrasshoppers) hy- hymenoptera(ants)

Field Team('_der ( (



lallelle TERRESTRIAL INVERTEBRATETISSUE SAMPLING LOG
i

Project No. G001507 Sampler Name: _. (_ . _.._T_(.,_'I"_) Final Composite Sample Datei_ _I_1.
Associated Soil/Sediment Sample ID: Site Location: Final Composite Sample Time i

Associated Soil/Sediment Sample Northing (NAD83.meters) Associ;_teflSoil/Sediment Sample Easting (NAD83,meters) DGPS Accuracy Estimate

Sampling Ecjuipmenl[: Number of T._apsSet._ [Date Trap,s,Set:I_-Ik_4,_(_.._ Date Traps Pulled:

Distance From Associated Soil/Sedim_ntl._I_'_ _,_ampleLocation:_ le_.J_. I!_._

Collection Jt__v_0. Tissue For Sample 11

Date y_Sample.l_"t:¢J_ Taxa Collected Analysis Weight Laboratory Analysis

, i

i

Field Activities / Comments / Observations:

an - annelida (segmented worms) ar - arachnida (spiders) cl- coleoptera (beetles)
gs - gastropoda (slugs and snails) hm - hemiptera (true bugs) is - isopoda (sowbugs)
ch/dp - chilopoda and diplopoda (centipedes and millipedes) or - orthoptera (crickets and grasshoppers) hy - hyrnenoptera (ants)

Field Team Leader Signature"_t_ _-L_/__



ATTACHMENT 4-16
Wet Season 1R Site 2 Wetland Bioassay Logs



Ba.elle ALAMEDAPOINT-IR SITE2
The Business of Innovation SEDIMENTSAMPLINGLOG

ProjectNo.G601507 Date: _/_ _ Recorder: ,__

StationlD: 5_... _ _l OnStation: OffStation: A=,,___

Northing(NAD83,meters) Easting(NAD83,meters) DGPSAccuracyEstimate(+m):

S.mp,.Tim.:Waterdepth(It): H Penetrationdepth(cm):/_ (local)

;Sampler(circleone): Ponar(0.04m2) S_s_eflon Scoo_ Other:.

SamplesCollected(€) SedimentChem.I Phys. J Bioassay

PoreWater Other:.

GeneralSedimentDescription(drcleasappropriate)

Color: Black DarkGray_ BrownOther:

CobbleGravelSand(coarsereedfine)('_t_Type:

Woodchips ShellsorShellHash Other:__'_Y'/_F-_

Odor_ Slight Moderate Sh-ong
PetroleumH2SOther:

Container Temp(°C)I Pres
SampleID Matdx Lab Analysis # / SizeI Type

FieldActlvltieslCommentslObservations:., t_)" {.)rd"_;/IJ "/_r'C/_WI_I

FieldTeamLeaderSignatured,,_ ]_



Ballelle ALAMEDAPOINT-IR SITE2
_e Business of Innovation SEDIMENTSAMPLINGLOG

ProjectNo.G601507 Date: l'-'°r:
StationID: _(_ _,-_ OnStation: IOftStation:

Northing(NAD83,meters) Easting(NAD83,meters) IDGPSAccuracyEstimate(+m):

I
ISampleTime:

Waterdepth(ft): _ Penetrationdepth(cm):_'O ](local) (_C{_

Sampler(circleone): Ponar(0.04m2) _ Other:

SamplesCollected(4) SedimentChem./Phys._" Imoassay
PoreWater Other:

GeneralSedimentDescdption(circleasappropriate)

Color:Black DarkGray_ BrownOther:.

Type: Cobble Gravel Sand(coarsereedfine_- Cla_y

Woodchips ShellsorShellHashOther:_;Cf.,-_'_,tJ _

Odor:_ SlightModerateStrong
Petroleum H2S Other:

Container Temp(°C)I Pres
SampleID Matrix Lab Analysis # I SizeI Type

E PrD-_'_o ',,1/ _I

FieldActivities/CommentsI Observations:0 [)l%_<'f_,'ll__/_ll_

v

FieldTeamLeaderSignature(_



Ballelle ALAMEDAPOINT-IRSITE2
7_e Business of Innovation SEDIMENTSAMPLINGLOG

ProjectNo.G601507 Date: _,_ (_" IRecorder:. _-.=ldfd)(,;/_

=.,o.,o:S< c
Northing(NAD83,meters) Easting(NAD83,meters) v ]DGPSAccuracyEstimate(:!:m):

/
I(10_1)ISampleTime: (_' S,_

Waterdepth(tt): _ Penetrationdepth(cm):l 0

IiSamplesCollected1_') :SedimentChem.I Phys. _ Bioassay /

PoreWater ;Other:.
!

GeneralSedimentDescription(circleasappropriate)

Color:.Black DarkGray_ Brown Other:

Type: CobbleGravelSand(coarsemedfineS)__ o
Woodchips ShellsorShellHash Other:_c,_P')Lc_"_L¢'_v_"

Odor:_ Slight Moderate Strong
PetroleumH2SOther:.

Container Temp(°C)I Pres
SampleID Matrix Lab Analysis # / SizeI Type

FieldActivitiesI CommentsI Observations: (._,_/"_#<V_-_C[I,J'f/_

FieldTeamLeaderSignature _ &



Ballelle ALAMEDAPOINT-IR SITE2
Z_e Business of Innovation SEDIMENTSAMPLINGLOG

!ProjectNo.GS01507 ' ' Date: (,_/_/-(_ Recorder:

StationID: F.- .-. / .r"--,,_ Station: Off Station:

[ _UC_D!:;)u _on. I,oca_)O_l 6 (,oca_) 0q7._
Northing(NAD83,meQbrs

Eaating(NAD83,meters)(,O¢...__013 7PSAccuracyEstimate(:l:m):

Waterdepth(ft): _ Penetrationdepth(cm)_ SampleTime:O_l) Off;!r_9r "

Sampler(circleone): Ponar(0.04 m2) _less/Teflon Scoop"_ Other:

SamplesCollected(v') SedimentChem.I Phys. _// Bioassay

PoreWater Other:

GeneralSedimentDescdption(circleasappropriate)

Color:.Black DarkGray('Gra_ BrownOther:.

Type: CobbleGravelSand(coarsemedfineS_-"-_

Woodchips ShellsorShellHash Other:__

Odor: None Slight Moderate Strong

PetroleumH2S Other:

SampleID Matrix Lab Analysis Container Temp(°C)I Pres
# I SizeI Type

FieldActivities/CommentsI Observations:c_J._lP_,l_ _I//_/'l, lL/_

iv

FieldTeamLeaderSignature_



ATTACHMENT 4-17

Wet Season China Camp State Park Soil Logs



Ballelle ALAMEDAPOINT-IR SITE2
7/,e Ilt,..i,_s_ oJ"l,,,,ov_t-lo, SEDIMENTSAMPLINGLOG

ProjectNo.G601507 Date:/_ _(_)._ [Recorder:,,-_, _f_f,/k

StationID:5<,_C, _ t _Z OnStation: 10ftStaiion:0o_l/ [<3_O I(Io_l) I t t
Northing(NAD83,meters) .. Easting(NAD83,meters) |DGPSAccuracyEstimate(±m):

I
Waterdepth(ft): /../,_.. Penetrationdept/ deTime: /[ _,_"

Sampler(circleone): Ponar(0.04m2) _ Other:

SamplesCollected(€') SedimentChem./Phys. _J Bioassay

PoreWater Other:

GeneralSedimentDescription(circleasappropriate)

Color:Black DarkGray_.riy"_ BrownOther:

Type: CobbleGravelSand(coarseroodfin_ C'_la

Woodchips SheltsorShellHash Other:"p-fD,__

Odor_n_ Slight ModerateStrong
PetroleumH2SOther:. _1_

Container Temp(°C)I Pres
SampleID Matrix Lab Analysis # I SizeI Type

We.

FieldActivities/Comments! Observations:L_ _/_ _'V_ _.1,/,/_

FieldTeamLeaderSignature
/



Ballelle Au_EDAPO_.T-_RS_TE2
?/,_Bu.4,e,, o/[n,_o,,atlo,, SEDIMENTSAMPLINGLOG

ProjectNo.G60'IS07 Date: I_ _ (_5 Recorder:
-o OnStation: OffStation:

Station_D:__C((Oo l_o_'l _-_J0 /local/(2--_O
Northing(NAD83,meters) Easting(NAD83,meters) IDGPSAccuracyEstimate(+m):

I
Waterdepth(ft): /t_j_F Penetrationdepth(cm):/to [SampleTime:II_oca_l /:_J:2,

Sampler(circleone): Ponar(0,04m2) _eflor_o_ . Other:

SamplesCollected(,,/) Se_entChem, lPhys. _." IBioassay

PoreWater ]Other:.
GeneralSedimentDescription(circleasappropriate)

Color:Black DarkGra_G_a.. BrownOther:

Type: CobbleGravelSand(coarsereedfine]_it

Woodchips ShellsorShellHash Other:_ _-_'_

Odor:N_e_ Slight ModerateStrong
PetroleumH2SOther:

Container Temp(°C)I Pres
SampleID Matrix Lab Analysis # / Size/ Type

¢;4_-:z.(_-Z,.r,_I
E,4_)-.%z'?__-,.)!. "c

FieldActivities/ Commentsl Observations:_ Oi_,,_f_ _i__ _Jjt_Pl_J_ _ C,_

FietdTeamLeaderSignature/-/-__r d_ '_'_,.
¢/



Baltelle ALAMEDAPOINT-IR SITE2
7_e Business of Innovation SEDIMENTSAMPLINGLOG

Recordef_" _
ProjectNo.G601507 Date: /3 _ _ _

OnStation: _-- =OffStation:

StationID: .._ _ ( _ (local) (._5 IItoo_*) / ._30
Northing(NAD83,meters) Easting(NAD83,meters) DGPSAccuracyEstimate(+m):

......
SampleTime:

Waterdepth(ft): Penetrationdepth(cm): [O (local) //'_ _'_

Sampler(circleone): Ponar(0.04m2) [" S no Other:
\

[SamplesCollected(_') SedimentChem.I Phys. _- Bioassay

PoreWater Other:
m . ,= m . , . .,

GeneralSedimentDescription(circleasappropriate)

Color: Black DarkGray_ Brown Other:

Type: Cobble Gravel Sand(coarsereedfine(_Silt Clay_

Woodchips ShellsorShellHash Other:t_. _-___

Odor:_ Slight Moderate Strong
PetroleumH2S Other:

Container Temp(°C)I Pres
SampleID Matrix Lab Analysis # I Size! Type

t

IFieldActivitiesi'C'omments/Observations:

,.i / I
FieldTeamLeaderSignalure_.#,, _',.

L



Ballelle ALAMEDAPOINT-IR SITE2
T/,eB.slne_sof Innovation SEDIMENTSAMPLINGLOG

ProjectNo.G601507 Date: I__ (_),_" Recorder:,_, __/_ .

StationID: .,_'(_C_..,-'-1 _ ¢'_ OnStation: OffStation:/Ioca l [O Coca ! 11(B-
Northing(NAD83,meters) Easting(NAD83,metes) DGPSAccuracyEstimate(+_m):

SampleTime:
Waterdepth(ft): /_/A Penetrationdepth(cm): fC ) I(I°cal} _[(_ _.

Sampler(circleone): Ponar(0.04m2 _eflon_,0p._ Other:

'SamplesCollected(v') SedimentChem.I Phys. Bioassay _/

PoreWater !Other:
m

GeneralSedimentDescription(circleasappropriate)

Color:Black DarkGray_ Brown Other:

Type: Cobble Gravel Sand(coarsereedfine)_i_t-Clay_

Woodchips Shel_sor ShelfHash Other:-_"--'_;/' 'f

Odor:<on_. Slight Moderate Strong
P-_troleumH2S Other:

Container Temp(°C)/ Pres
SampleID Matrix Lab Analysis # I Size/ Type

I

FieldActivitiesI Comments, Observations:(.._ _...0_;d.,,,/_V_.__. _:__'

!

FieldTeamLeaderSignature_" _..__



Ballelle ALAMEDAPOINT-IR SITE2
Th_ Business of Innovation SEDIMENTSAMPLINGLOG

ProjectN0.'G601507 Date: I_ _ (_)-_ ,Recorder:,_-__

StationID:.,__.._l _-J_ !OnStation: OffStation:(_0ca_/ ['_J3 /local /:2

Northing__(__ O_ V_.X_"_-_(NAD83'meters) /t3_ CX_V'_f_4Easting_(NAD83,_p_lmeter_,l__-.- h_?._ DGPSAccuracyEstimate(_+m):
SampleTime:

Waterdepth(ft): i/_4 Penetrationdepth(cm): _,_ (local) /_ _'_"

Sampler(circleone): Porter(0.04m2) _eflonS Other:

iSamplesCollected(v,') SedimentChem.I Phys. L,.-° " Bioassay 4.../'_

PoreWater Other:
.,,,,.

GeneralSedimentDescription(circleasappropriate)

Color: Black DarkGraydaY_ Brown Other:

Type: Cobble Gravel Sand(coarsemed finc__

Woodchips She!IsorShellHash Oth__

Odor:_> Slight Moderate Strong
Lp_e_oleumH2S Other:

Container

SampleID Matrix Lab Analysis # I SizeI Type Temp(°C)I Pres

la J J ' • ....Cvm-;;sO_--f1 _ r_z'o;_ /,,.-xs<,..(_ !
_/ ' ,_- _7 _J _f4--rr__(._ ,,_<_/_ ,-

FieldActivitiesI CommentsI Observations_,,) /_t._p (_ --_t,,__.)_ ......

@j t_,c<s,,.,__/u,..p_s D,_<.<<<._<.,,I_._X-,_

FieldTeamLeaderSignature _.f _



Ballelle ALAMEDAPOINT-IRSITE2
7_e Bi, slness of Innovation SEDIMENTSAMPLINGLOG

ProjectNo.G601507 ...... !Date: [_/_rO _ Recorder".._!_i_ _

StationID: .__ (local) /1_'(_'_ (local) / -_ "_ _
Northing(NAD83,meters) Easting(NAD83,meters) DGPSAccuracyEstimate(-+m):

Waterdepth(ft): /_ ..... Penetrationdepth(cm): /O Sample(local)Time: [_,_

Sampler(circleone): Ponar(0.04m2) _s/Tefloi.Scoop'_ - .......... Other:

SamplesCollected(#) SedimentChem.I Phys. L./ Bioassay /

PoreWater Other:
,, ,..,

GeneralSedimentDescription(circleasappropriate)

Color: Black DarkGra_ray_. Brown Other:

Type: Cobble Gravel Sand(coarsereedfi)_-Claj-_

Odor:o_ Slight Moderate Strong
PetroleumH2S Other:

Container

SampleID Matrix Lab Analysis # I SizeI Type Temp(°C)I Pres

I

FieldActivitiesI Comments/ Observations: (_ ..............

Field ream Leader Signature &f._ U _''_-_-_

U,, - v ,j



ATTACHMENT 4-18
Wet Season China Camp Sate Park Sediment Logs



Baltelle ALAMEDAPOINT-IR SITE2
7/,.Bu=in=.o/Innov=Uon SEDIMENTSAMPLINGLOG

ProjectNo.G601507 Date:D_/I//0_ Recorder:.._
StationID: OnStation: (5"t,_/t I_ _) OffStation:

Northing(NAD83,meters) Easting(NAD83,meters) DGPSAccuracyEstimate(+m):

Waterdepth(It): /, _ Penetrationdepth(cm): SampleTime:t(Ioc l) ///S'-

Ponar(0.04nf.)_fl(_ ('L=cn.,_I "_ Other:._Sampler(circleone):

SamplesCollected(v') SedimentChem.I Phys._ Bioassayv/7___

PoreWater _ "_'uro_,m'W_tl__ _ I_r_v, ]_ -- u- !
GeneralSedimentDescription(circleasappropriate) w

Color:.Black _ Gray BrownOther.

Type: CobbleGravelSand(coarsemedfine_ Cl'_ay'_

Woodchips ShellsorShellHash Other:.__---'fo.,r__'_

Odor_light ModerateStrong
PetroleumH2SOther:.

Container
SampleID Matdx Lab Analysis Temp(°C)/ Pres

# I SizeIType

/

(

x \ \

FieldActiviUes/CommentslObservations:"_2 _ _O {,IL /,€_tO _/_r_

FieldTeamLeaderSignature



Bagelle ALAMEDAPOINT-IR SITE2
Buib=eu of Innovatlon SEDIMENTSAMPLINGLOG

ProjectNo.G601507 Recorder:_StationII: OnStation: OffStation:

Northing(NAD83,meters) Fasting(NAD83,meters) DGPSAccuracyEstimate(:!:m):

SampleTime:
Waterdepth(it): O. _" Penetrationdepth(cm): /O (local) /_;_LtO

Sampler(circleone): Ponar(0.04m2) (_'refl0n_ C _o/.,,j/) Other:.

. . SamplesCollected(_') SedimentChem.I Phys. _ Bioassay V /

Po_wa_, --- Other:k_.,<_i_,__ _ _ t_i_ _ _,,I._,._._,r,_l!_l_(a,,_,..
GeneralSedimentDescription(circleasappropdata)

Color:_ Gray BrownOlher:.

Type: CobbleGravelSand(coarsemedfine.Clay

Woodchips ShellsorShellHash Other:._ I_(_Pf'r"

Odor:None Slight Moderat__) ""
Peboleum(_n _i_

i

Container
SampleID Matrix Lab Analysis # I SizeI Type Temp(°C)I Pres

 o-,oo

_-_ _ _ ._l_A,k_!<_l_o/_- _°¢

FieldActiviUes/ Comments/ Observations: :_,_st._ _x:lt,,l_hu""-" _ _ _si_-l! _

I_'_ ._ W _ _ ,"_.___ , ,

r__-,__o__t_ _ _., __-,vo_, ,.,,_!_,_'_t-,_/','

FieldTeamLeaderSignature



Ba.elle ALAMEDAPOINT-IRSITE2
"J_ BuJ_rle==o/]_novat;on SEDIMENTSAMPLINGLOG

ProjectNo.G601507 Date: 0_:)/_ _ Recorder:.(_%- w

OnStation:_u,,v_-I _'-) OffStation:Station

'"<_:>--.,_\ c,o=,)/..:,o_, _,o=,)"'""/'-_
Northing(NAD83,meters) Fasting(NAD83,meters) DGPSAccuracyEstimate(:1:m):

Waterdepth(ft): (_),8 ' Penetrationdepth(cm):/O SampleTime:,(,o_,) /2/--/0
Sampler(drdeone): Ponar(0.04m2) _eflon Scoop_ | "'/'"b_r_ o_
SamplesCollected(v') SedimentChem./Phys. J_" Bioassay /

PoreWater I- Other:,

GeneralSedimentDescription(circleasappropriate)

Color:,_-_ark Gray Gray BrownOther:.

Type:CobbleGravelSand(coarsemedfine)_lay

Woodchips_ShellsorShellHash O_er:. _joc>-r_

Odor:None Slig_.___Strong
PetroleumH2S(_.._Olher:.

SampleID Matrix Lab Analysis Container Temp(°C)I Pres
# / Size/ Type

£,t-b-_:,:>_ .€,_,,_,,__ vbe.. 3-,.,,,,,.,,,,,_ z-/<>_

- U

",.,......,, _ \ ""-_ -...,_. -",\
FieldActivitiesI CommentsI Observations:

FieldTeamLeaderSignature



Baflelle ALAMEDAPOINT-IR SITE2
Btuilneill o/Ixmoviition SEDIMENTSAMPLINGLOG _if

ProjectNo.G601507 Date:/_ _.-_-,, Recorder:.-_L(vt

s=uo.,o:y_,_9-_-. OnS_io.: O,S_,o.:l_l) fo;l_> !(local) /2r.lo
Northing(NAD83,meters) Easting(NAD83,meters) DGPSAccuracyEstimate(:1:m):

]SampleTime:
Waterdepth(It):._....._._ Penetrationdepth(cm):_O i(iocal) _)

Sampler(drdeone): _0.04 _ Stainless/TeflonScoop Other:.i

SamplesCollected(_') SedimentChem./ Phys. _ aioassay

PoreWater Other:,

GeneralSedimentDescription(circleasappropriate)

Color:(_ DarkGray Gray BrownOther:

Type: CobbleGravelSand(coarsereedfine)_)_

Woodchips ShellsorShellHash Other:.li!(ell_ __1I(

Odor_ Slight ModerateStsong
PelideumH2SOther:.

Container
SampleID Matrix Lab Analysis # I SizeI Type Temp(°C)I Pres

s:o<. q <<!
• _-'_'l£_/P

FieHActivitiesICommentsI Observations: _ _t//Z. _1,_./_ c_ L_ _._ _ _/_--_

..........................................................................: _r



B_elle ALAMEDAPOINT-IR SITE2 "
_r_eBusiness of Innovation SEDIMENTSAMPLINGLOG

ProjectNo.G601507 Date: (1_(_6 Recorder:.../L_t_' _

StationID:_j_ _ OnStation: OffStetion:(k_cal) 12.(_ (l_l) 13/_"
Northlng(NAD83,meters) Easting(NAD83,meters) DGPSAccuracyEstimate(+m):

SampleTime:
,Waterdepth(It): _. _'-_.; _' Penetrationdepth(cm): LO

Sampler(drdeone): ___r.(O._ Stainless/rellonScoop
Other.

SamplesCollected(v') SedimentChem./ Phys. _ Bioassay /

PoreWater Other:.

GeneralSedimentDescription(circleasappropriate)

Color:.BleckD_G_ Gray BrownOther:

CobbleGravelSand(coarsereedfine)(_lt_a_"_Type:

Woodchips ShellsorShellHash Other.

Odor:(:oj_n)Slight ModerateStrong
PetroleumH2SOther.

Container
SampleID Matrix Lab Analysis # I SizeI Type Temp(°C)I Pres

( c_; _._ ,,/._5o._.l¢ t

c_ '_q_/_ _ . '/_ /6
/ /

_-s_, _ _I_'.IK

FieldActivitiesI CommentsI Observations:



ATTACHMENT 4-19
Wet Season China Camp State Park Surface Water Logs



Ballelle ALAMEDAPOINT-IRSITE2
7/,eBus_,_ssofInnovation PONDWATERSAMPUNGLOG

)R_/7._ OnStation: OffStation:=at,on,o. _/3 I,o_t <o_,, (,oca,I //.._
Northing(NAD83,meters) Easting(NAD83,meters) DGPSAccuracyEstimate(PDOP):

SamplePlatform: SampleTime:/_/oWz-/10_.

Waterdepth (ft): ,. _ _ Vessel __._ _ ,local)_:)/d'lfiff /OqO

Sampler(circleone): _Direct int0Jar> Niskin(capacity) Other.

SamplesCollected(,") ,_m_ _ay_"_ Other:

GeneralWaterDescription Instrument/SN: YS16600-EDSI

SampleDepth(fl): /,:_" Temperature(°C):

:Salinity(%o): D.O.(rag/L)
i,

Turbidity(NTU): pH(pHunits):

Color: Odo_'_siight ModerateStrongPetroleumH2SOther
Container.

SampleID Matrix Lab Analysis Temp(°C) I Pres;
# Size(cc) Type

_)o-_ _s v_(.. " s 4o .q'(_.//Pj""

L-'_H)-_oZ._) rJt_ /-,/_,'_.,__ _._ _ q°_"

_ FieldActivitieslC°mrnentslObservati°ns:-_*v_ J_-_.c_ P_&_ 16 [,/_/{_ _ "_)._ °_lZ.l

FieldTeamLeaderSignature



Baflelle ALAMEDAPOINT-IR SITE2
_e Business of Innovation PONDWATERSAMPLINGLOG

ProjectNo.G601507 Date: _)_////O _" Recorder: _/_..

StationID:_-_}../, _ /_ '_d. OnStation: OffStation:(l_l) IoZ _ (local) //;30
Northing(NAD83,meters) Easting(NAD83,meters) DGPSAccuracyEstimate(PDOP):

SamplePlatform: SampleTime:
Waterdepth(fl): )o5"** Vessel Wading (local)

Sampler(drdeone): _ Jar_j Niskin(capadty) Other:.
,i ,i

SamplesCollected(_) _'_aterChem_I Phys._ _ Other:

GeneralWaterDescription InstrumentlSN: YS16600-EDS/

SampleDepth(fl): ). _ Temperature(°C):

Salinity(%): D.O.(mg/L)

Turbidity(NTU): pH(pHunits):

Color: Odor_Slight ModerateStrongPelroleumH2SOther
Container

SampleID Matrix Lab Analysis Temp(°C) I Pres.
# Size(cc) Type

E-ZrD-s'o_:) 1 _4_ /-'-/_),_/ 2_ & z/,r__.
_wz).-s--o_j..),V &a'-D_ F,..gr/,,_i /_o _ zz'Y_.

----.....
--......

--...,

FieldActivitiesI CommentsI Observations: _'_

FieldTeamLeaderSignature



Ba.elle ALAMEDAPOINT-IR SITE2-
TheBusinessof Innovation PONDWATERSAMPLINGLOGf

ProjectNo.G60t507 D%1_\_! _ Recorder:'(_I -, ,-

Northing(NAD83,meters) Easting(NAD83,meters) DGPSAccuracyEstimate(PDOP):

Waterdepth(fl): _" (O.7 "_'} Sample'Platform: _ SampleTime:

• Vessel _Wading) (local) I_

Sampler(circleone): DirectintoJar _ Niskin(carrying" _/__ Other:

,SamplesCollected(_) WaterChem.I Phys./ Bioassay Other:

GeneralWaterDescdption_l_.po_/_£J_'LI'_°_-"'_JL" U_, Instrument/SN: YS16600-EDSI

SampleDepth(fl): _ -'3f- Temperature(°C):

Salinity(%): D.O.(mg/L)

Turbidity(NTU): pH(pHunits):
,,, I) .

Color:, Odor:No___._lightModerateStrongPetroleumH2SOther
Container

SampleID Matrix Lab Analysis Temp(°C ) I Pres.
# Size(cc) Type

m_ - _'7_31 O__ .,,5 voc R iooo G q o_

"_ $0_/ dls Cr_ _ / z_o n <l°d

FieldActivitiesI CommentsIObservations:

€_,_ _ _o,_ __ _J_, 4%0_/_1__

FieldTeamLeaderSignature _ _F_;:_ O_ _., -_v'_'_



Ballelle ALAMEDAPOINT-IR SITE2
The Business of Innovation POND WATER SAMPLINGLOG

iProjectNo.G601507 Date: _._/ll/_-_ Recorder.,_____t.

StatlonlD:_)_j_ ]/_ _--_c__ OnStation: OffStation:

Northing(NAD83,meters) Easting(NAD83,meters) DGPSAccuracyEstimate(PDOP):

Waterdepth(fl): (_:)e"_ _t- SamplePlatform:_'_(__b SampleTime:Vessel (local)

Sampler(circleone): DirectintoJar V / Niskin(capadty) .--- Other:

SamplesCollected(v') _'_hem. I _ _ _oaskay,)("_'kav_)_)l_ (_ Other:
GeneralWaterDescription Instmment/SN: YSI 6600-EDS/

SampleDepth(It): _ (-_ Temperature('C):

Salinity(%): D.O.(rag/L)

Turbidity(NTU): pH(pHunits):

co,on Odon__htModerateStrongPelToleumH2S Other

Container
SampleID Matrix Lab Analysis Temp(°C ) I Pres.

# Size(cc) Type _1_

_:,-s-c,3;:L (¢.,.._1f-<05%-$!7...g-Pr_ _ /vo_ P _°d.

_- s-c3__ / _ 7_/t, I /_o _ q'c

""l It I_::)

I

FieldActivitiesI CommentsI Observations:

FieldTeamLeaderSignature



Ballelle ALAMEDAPOINT-IRSITE2
TheBusinessof Innovation PONDWATERSAMPLINGLOG

f

ProjectNo.G601507 %_ _)ate:(_)_/i[/0_ Recorder.@_ /,_//

s=o°,o o°==,on o.==,o°0_,> /:_ (,o=,1lZ/OO
Northing(NAD83,meters) il b_ _" Easting(NAD83,meters) DGPSAccuracyEstimate(PDOP):

, SamplePlatform: _ SampleTime:Waterdepth(fl): _),_ Vessel (local) /_/_"

Sampler(drdeone): _ Niskin(capacity) Olher:.

SamplesCollected(v') WaterChem.I Phys. / Bioassay / Other.

GeneralWaterDescription Instrument/SN: YSI6600-EDSI

SampleDepth(fl): _, _) / Temperature(°C):

Salinity(%): D.O.(mg/L)

Turbidity(NTU): pH(pHunits):

Color:._-_" _J'n. _l_lnt_-l-vfl_r=_. Odo_ Slight ModerateStrongPetroleumH2SOther

Container
SampleID Matdx Lab Analysis Temp(°C)I Pres.

# Size(cc) Type

fAD- "S'D..z_ _r_'_; i_t- _ "_)'DX ! ,,_.o,_o.p _/_(_.,,

_-__z_ _,._ 6_'.__/ I_/_ / _ovo _ 4% =""

FieldActivitieslCommentslObservations:_ z_,_. _.-_a,_ _,'7_¢_..- (-_71/l_ #,-_ ")

• ) .... I ........

FieldTeamLeaderSignature



Ballelle ALAMEDAPOINT- IRSITE2
7/_eBusiness of Innovation PONDWATERSAMPLINGLOG

ProjectNo.G601507 Date:o_> {_| I_ Recorder:___! _

_olL. OnStation: OffStation: /qO 0
Northing(NAD83,meters) Easting(NAD83,meters) DGPSAccuracyEstimate(PDOP):

Waterdepth(fl): SamplePlatform: _ SampleTime:V.se, (_,) 1315"

Sampler(circleone): _,) Niskin(capacity) Other:.

SamplesCollected(V) WaterChem.,Phys. b_ioassay _"_er:

GeneralWaterDescription JlnstrumentJSN: YS16600-EDS/

SampleDepth(ft): _, _ " Temperature(°C):

Salinity(%): D.O.(rag/L)

Turbidity(NTU): pH(pHunits):

Color:. Od No ight ModerateStrongPetroleumH2S Other

Container
SampleID Matrix Lab Analysis Temp("C) I Pres.

# Size(cc) Type _1_

E_-..__ / _ 5voc, ;c. /_o 4,-.,F4.

-s-_sq ,, _ 17/4 / _v ¢ ,-/oc

--.....

FieldActivitiesI CommentsI Observations:

_F_ 4 I_ _U_.'_. __2 _q..:_sf__-. .............
-____ __- .-,........
FieldTeamLeaderSignature



Baltelle ALAMEDAPOINT-IR SITE2
The Business of Innovation PONDWATERSAMPLINGLOG

_f' ProjectNo.G601507 Date: i (/_/, (,_" IRecorder: _;,/3

StationlO:_'_0,,_ _Z" OnStatlon: IO.matio°:
Northing(NAD83,meters) Easting(NAD83,meters) DGPSAccuracyEstimate(PDOP):

Waterdepth(It): 2 "" _ "_ Sample_Plafform:_,V__Wading ISample(local)Time:j_.,_'e_V'_4f tO_(_"_ _"

Sampler(circleone):

SamplesCollected('O ,as Other:
, °_ i _ _

GeneralWaterDescriptionS/'I _'f .__/V_ Instrument/=: YS16600-EDSI
SampleDepth(tl):/. oF _!.<_11_ Temperature(oC):

Salinity(%): D.O.(moJL)

Turbidity(NTU): pH(pHunits):

Color:. /_ ModerateStrongPetroleumH2SOther
Container

SampleID(__ Matrix Lab Analysis Size(cc) TypeTemp(°C )I Pres.

Ao- c,+s s'u_:,- _. _oc"

_A_- .¢0": 25o _ _,oc
d,,,"_ z_o f _'od

• +

c/B"
-" "" """ W/_" &--/ r'j_,=...

FieldActivitiesI CommentsI Observations:

FieldTeamLeaderSignature



Ballelle ALAMEDAPOINT-IR SITE2
_e Bus_essofIn.ovaUon PONDWATERSAMPUNGLOG

ProjectNo.G601507 Date: J'l _'_ _" Recorder:

StationID: J'_'U_F / _) OnStation: OffStation:

Northing.(NAD83,meters) Easting(NAD83,meters) DGPSAccuracyEstimate(PDOP):

Waterdepth(f!): Sam_rm: SampleTime:_.-- "_ -_ Wading(local)51/,O

Sam p|er (circle one)_ _ect ,n_ J _r_ Niskin (capacity) Other'.
,=, mr,.=-

Samples Collected(_') ("_T_hem.IPhys._._eioassay Other:.

GeneralWater Description S I]Jt_//_y'O,d/_ InstrumentJSN: YS16600-EDS/
SampleDepth(It): Temperature(°C):

Salinity(%o): D.O.(rag/L)

Turbidity(NTU): pH(pHunits):

Color: _rlb.JV_ Odor:._-_SlightModerateSb'ongPetroleumH2S Other
Container

SampleID Matrix Lab Analysis Temp(°C ) I Pres.
# Size(cc) Type

-

FieldActivit]es/CommentslObservations: /_v_ _z_ _bv_ +_._) _ [,_- _ [. _ __

__

FieldTeamLeaderSignature/__
L/



Ba.elle ALAMEDAPOINT-IR SITE2
The BusinesJ of Innovation PONDWATERSAMPLINGLOG

ProjectNo.G601507 Date: _,[/__.(_" Recorder:_t.iQ
StationID: _4 I/,4 1 7r' OnStation: OffStation:

-_....ED_ r ,(local) O..k) {local) 131_
Northing(HAD83,meters) Easting(HAD83,meters) DGPSAccuracyEstimate(PDOP):

Waterdepth(It): _ ._.. €._,_._ Sample_Jafform: SampleTime: 5_,_- / Z
•( Yes_111_ Wading (local) ._ _) ( 2_,._"

Sampler(circleone): __ Niskin(capacity) . Other:. ,

SamplesCollected(v') _ater Chem.,_ Bi_--_ =her:

GeneralWaterDescription Instrument/SN: YSI 6600-EDS/

SampleDepth(fl): ja_" _ Temperature(°C):

Salinity(%0): D.O.(rag/L)

Turbidity(NTU): pH(pHunits):

Color:. _l_/_//_f_ _f,,_l" 4 Odor:._o'_Slight ModerateS_ongPeb'oleum,H2S Other
Container

SamplelD Maidx Lab Analysis Temp(°C)I Pres.
# Size(cc) Type

-/'F_ 1 6_ ('.7 Y'g,,/l_:(

7so F"
./_u_

FieldActivitiesI CommentsI Observations:

.. | .........

Fie_d Team Leader S_jnature __1,_ _



Ba.elle ALAMEDAPOINT-IR SITE2
7/,eBusinessofInnovation PONDWATERSAMPLINGLOG

NO.G601507 Date: ]1 _ _1._" Recorder:../_/_
Project

StationID: OnStation: OffStation:

Northing(NAD83,meters) Easing(NAD83,meters) DGPSAccuracyEstimate(POOP):

SamplePlatform: SampleTime:

Waterdepth(It): _, ._ ,. ('t*,_" _ Wading (local) k/_

Sampler(circleone): _ Niskin(capacity) Other:

SamplesCollected(v') WaterChem.I Phys. Bioassay Other.

GeneralWaterDescdption instrument/SN: YS16600-EDS/

SampleDepth(ft): J/_" Temperature(°C):

Salinity(%0): D.O.(mg/L)

Turbidity(NTU): pH(pHunits):

Color:. Odor: NoneSlight ModerateStrongPetroleumH2SOilier

Container
SampleID Matrix Lab Analysis Temp(°C ) I Pres.

it!" Size(cc) Type

c,4 l c7

FieldActMtJes/CommentslObservat]ons: __. i_q¢..._,." 5_V_ I;_ - _iI"IP-_ 5"_q_.#'_-;

FieldTeamLeaderS_na_ur_ _



ATTACHMENT 4-20

Wet Season China Camp State Park Tissue Logs



}a.elle
|

ProJectNo. O(_/__::_" SamplerName:-_'_4"_',,/_f', ¢'_/___._/4//1/3 Sample Date: l_,_'0_-
Associated Soil/Sediment Sample ID: Site Location: w' Sample Time:

Associated SoillSediment Sample Northing (NND83,meters) Associated Sell/Sediment Sample Easting (NAD83,meters) DGPS Accuracy Estimate

Distance from Associated SoU/Sediment Sampling Equipment: Dedicated Previously_Decontaminated

Sample: L _...Iv_ --3_ S_i( _ /_¢'_-._V'_"i

Species Sample Container
Sample ID Collected Tissue Collected Weight Laboratory Analysis # I Size I Type

I

,. ,..

Field Activities/Comments/Observations: (_) C/_ "_ :_-_€_(_',t_(- _'D _:x_/y'

i i

Sh - shoots Se - Seeds St - Stems Lv - Leaves Rt- Roots

FieldTearT_ derSiG ( (



( ( (

Project No. 6 _G ( _"_'- " Sampler Name: t -_f(_'t_ / ._, _ /_ Sample Date: _ _ (_
Associated Soil/Sediment Sample ID: ..... Sit'eLocation: _t , F_ . /. / Sample Time:

Assoclated SolllSedlment Sample No_hing (NAD83,motors)_] Assoclated SolllSediment Sample Eastlng (NAD83,meters) DGPS Ac'c'uracyEstlmate

Distance' from Associated SoillSedlment Sampling Equipment: Dedicated Previously Decontaminated

Species Sample Container
Sample ID Collected Tissue Collected Weight Laboratory Analysis # I Size I Type

_Ao-_ f/_l_ _u_._,r -z__ __u._ __ ,/_ /_'_

, i

Field Activities/Comments I Observations: _ _ _lt4'l_3€H,I _ _F_ _',._._r..m_/#'_#/,__ b>_#.._.

n

Sh - shoots Se - Seeds St - Stems Lv - Leaves Rt- Roots

FieldTeam LeaderSig



 allelle PLANT TISSUE SAMPLING LOG

ProjectNo. _'_0!_-_-- SamplerName: _ /_,//k._,,_¢441,._ Sample Date: /'_/€'_0_"

Associated Soil/Sediment Sample ID: Site Location_ , __(_._._/_ Sample Time:
Associated SoillSediment Sample Northing (NAD83,meters) Associated SoillSe_iimentSample Easting (NAD83,meters) OOPS Accuracy Estimate

_.__cah_€_ ___.E__'t-_ _ I_'[_H-_ II:_(D_ (PDOP):
Distance from Ails6clated SoillSedlment Sampl_ Equiprpent:"' Dedicated Previously Decontaminated

Species Sample Container
Sample ID Collected Tissue Collected Weight Laboratory Analysis # I Size I "lType

_S_- _/_ -_0.. _v' .... J_g'-q g,W" _'_-/a,i°_-" //_-_D,_._

#.[_ ., i

Field Activities / Comments I Observations:

,J I

Sh - shoots Se - Seeds St - Stems Lv- Leaves Rt - Roots

FieldTeam( _der Signature _ __U 1, (



( ( (
lallelle ,oo

Project No _' (_ I Sampler Name"• ,') _'_:3 F - _1"/_,/_// Sample Date: /,_A_J.v-_"
Associated Soil/Sediment Sample ID: Site Loca.tiop: .. __ _ / , Sample Time:

Assoclated $oil/Sedlment Sample Norihlng (NAD83,metem) Associated SolllSedlment Sample Eastlng (NAD83,meters) DGPS Accuracy Estlmate

Distance from Associated Soil/Sediment S_._nlG _iEqu/Jpment: Dedicated Previously Decontaminated
Sample: _ _._. ,,Y'_¢_L,._ -_--ql_,..._r( .,_o._ t/"S_lS'._v_ ,_fO_ _" .... --_'_.._/.Yq],'3"_

Species Sample Container
Sample ID Collected Tissue Collected Weight Laboratory Analysis # / Size / Type

l

i i !

Field Activities / Comments / Observations:

_-" U ' /' ""
]

..... i

[

,, ,,, ,,,

Sh- shootsSe - Seeds St - StemsLv- LeavesRt - Roots

FieldTeam LeaderSignature



3allelle PLANT TISSUE SAMPLINO LOG

Project No. _ _(_I "_-'Q"_" Sampler Name: _/_ SampleOate: /V/_/_rO.__ -

Assoclated_,__ _S°il/Sediment_.,_Sample ID: Site Location:c_/l_/_/L__p _- _-'/_JcDO__ sample Time: p_._i_ [_._

AssociatedSoil/Sedimen t _ample Northing (NAD83,meters) Associated Sbil/Sediment Sample Easting (NAD83,meters) DGPS Acct!_j_c_Estimate

Distance from Associated Soil/Sediment Sampling Equipment: Dedicated Previously Decontaminated

Sample: /-- ,_--t,4,__ ._i l _ (Sd-,_>S_"_" _'I_ _-.-J ,.S'c4',.r'S_ ,

Species Sample Container
Sample ID Collected Tissue Collected Weight Laboratory Analysis # / Size I Type

i
=H

Field Activities I Comments / Observations:

Sh - shoots Se - Seeds St - Stems Lv - Leaves Rt - Roots
i

FieldTeam( derSig .-- ( (



3a]lell(e ( PLANT TISSUE SAMPLING LOG

Project No I..." _ _0 _--_" Sampler Name: _-/-4,_T,q Sample Date: j'_ _ _" i..

Associated._G_..ISoillSedimen|_Sample ID: Site Location:___.{/1,/'#l_f.t, _44_p- _- '', Sample Time:/S _ _
Associated Soil/Sediment Sajmple Northlng (NAD83.rneters) I Associated,Sqil/Sddiment Sample Easting (NAD83,meters) DGI$SAccuracy Estimate

Distance from Associated Soil/Sedi_ent Sampling Equipment: Dedicated Previously Decontaminated
Sample: <_e_-_v_ "_r,k% .g'_l_ _,_ _'/5_.J/S._.r.._ . _, _,-_ .,._'_,_'_'-_"Z_ _

Species Sample Container

Sample ID Collected Tissue Collected Weight Laboratory Analysis # / Size I T_/pe

a

i

i

,,, ..... ,,, .

i

Field Activities I Comments I Observations:

..... .,,,.

Sh - shoots Se - Seeds St - Stems Lv - Leaves Rt - Roots

FieldTeam Leader Signature



ATTACHMENT 4-21
Wet Season China Camp State Park Bioassay Logs



( ( (
# i

ProjectNo. _'(_ /__- SamplerName:._L,'_/;, _.uJ._€._/4_/l_ SampleDate: l¢,_v" 05-Associated SolllSediment Sample ID: Site Location: Sample Time:

Associated Soil/Sediment Sample Northing (NAD83,meters) Associated So111SedimentSample Easting (NAD83,meters) DGPS Accuracy Estimate

Distance from Associated Soil/Sediment Sampling Equipment: Dedicated Freviously_Decontaminated

Species Sample Container
Sample ID Collected Tissue Collected Weight Laboratory Analysis # I Size / Type

,,,, ,,

!,,

Field Activities/Comments/Observations: _ C/_ "_ _-_/_. _,_f.-.fe._ "_ _.4_/:XJ,_f .,

Sh - shoots Se - Seeds St - Stems Lv - Leaves Rt - Roots

FieldTeam LeaderSignature



3allelle PLANT TISSUE SAMPLING LOG

Project No. _ _<3 ( _?._: _- Sampler Name: t _-I'_ / 5", _ /__ Sample Date: (_ _ (_
Associated Soil/Sediment sample ID: Site Location: _/ , ._ , /. / " _' Sample Time:

5G¢.. /.2
DGPS Accuracy Estimate

Associated SoilI.SedimentSample No_hing (NAD83,meters__I Associated Soil/Sediment Sample Easting (NAD83,meters) (PDOP):
Distance from Assocjatad SoillSediment Sampling Equipment: Dedicated Previously Decontaminated

Species Sample Container
Sample ID Collected Tissue Collected Weight Laboratory Analysis # I Size ! TYpe

,,,.... i

m,,, ,,m

FieldActivities/Comments/Observations: _ "7_ ]-_41_Pt_€14__ 5'_, K,.4,&._ca-,#/_t__._ _ _g/'&

,, i

m

Sh - shoots Se - Seeds St - Stems Lv - Leaves Rt - Roots

FieldTeam( "der Sig ( (



( ( (
}allelle ,PLANT TISSUE SAMPLING LOG

ProJectNo. _'_0/_'-_: _- Sampler Name: ...._ /_3_..%//_.,_/44_ SampleOate: /'_:/(_r0_"

Associated._.:_<_Soil/Sediment/,._Sample ID: Site LocationE _._UV.( _.J4_9 __._/CJ_ Sample Time: //_
Associated Soil/Sediment Sample Northing (NAD83,mete.rs) Associated SoillSe_JimentSample Easting (NAD83,meters) DGPS Accuracy Estimate

Distance from Ass6clated Soil/Sediment Sampling Equiprpent: Dedicated Previously Deco'ntaminated

Sample:/. _ _,.._( _ /_s_ _O" .... L..--_¢_;r_-_-,
Species Sample Container

Sample ID Collected Tissue Collected Weight Laboratory Analysis # I Size I _ype

, , . -? _J

Field Activities / Comments / Observations:

.,.,

. !

Sh - shoots Se - Seeds St - Stems Lv - Leaves Rt - Roots

FieldTeam Leader Signature _.,/-/L_ iA



lallelle .NT .00
Project No. C'_ t ,_:_" Sampler Name: _-_l'_t_//_/i Sample Date: /,_ X_lx,-(_"

Associated.._("_" [_._'TS°ll/SedlmentSample ID: Site Locatiop:_/_.__. _'__/, ] _ Sample Time: "[[(j _ :
Associated Soil/Sediment Sample Northing (NAD83,meters) Associated SoillSediment Sample Easting (NAD83,meters) DGPS Accuracy Estimate

i

Distance from Associated SoillSediment Sampling _q_pment: Dedicated Previously Decontami0ated

Species Sample Container
Sample ID Collected Tissue Collected Weight Laboratory Analysis # I Size / T_,pe

,,, i

!

,,,,,

Field Activities / Comments / Observations:

" f "_ .

Sh - shootsSe - Seeds St- StemsLv- LeavesRt- Roots

FieldTearn( "lerSi_ ( (



( ( (
3allelle PLANT TISSUE SAMPLING LOG

ProjectN0. _'_(}i .-_f" Sampler Name: __ ISamp'eOat.:/V_0_
Associated SoillSediment Sample ID: Site Location: I Sample Time: ) ._4._

I ,"(_J_-_ '
..J'_C, l_' C_'_//_AX4_vl/w6_ _F_'f_Y1)_S (i_AD83,mete,s)I DOPSAccd_'st,m_tedljEAssociatedSoillSediment _ample Northing (NAD8_,meters) I Associated S6111SedimentSample Easting
C_-_ G(Lr.c{p_Z_ __b_... I"_(3PS I(PD°P):

Distance from Associated SoillSediment I Sampling Equipment: Dedicated Previously Decontaminated

Sample:/-2--_._ $,,}l I _,,_. (x_>s_v_ _10_; _SS_"
Species Sample Container

Sample ID Collected Tissue Collected Weight Laboratory Analysis # I Size I Type

roll i

Field Activities / Comments I Observations:

Sh- shoots Se- Seeds St- StemsLv- LeavesRt- Roots

FieldTeam LeaderSignature i



}allelle
Project No. _"_(Jl_._ [,." Sampler Name: _(,19_T/1 Sample Date: /_ __" :,

Associated_G_.lSoil/Sedimen{_._.Sample ID: Site Location:_l. f//1_/ I _A!_p_ _" " / '/ Sample Time:/S _
Associated SoillSediment SajrnpleNorthln{I (NAD83,meters) I Associated ,Sqil/S_dime_ Sample Easting (NAD83,meters) DGPS Accuracy Estimate

Distance from Associated Soil/Sedin_ent Sampling Equipment: Dedicated Previously Decontamihated

Species Sample Container
Sample ID Collected Tissue Collected Weight Laboratory Analysis # I Size I T_pe

_'A-rJ.-gd6o.,,.._ioo,_..v'. ' Lu 6'_,_ _--'_"[ s_,.o__,__ _-_/F_J'[ //_. /_;,,
• -_ ,j

•,, i

"" ' i

hill i =

Field Activities I Comments I Observations:

.., :4: _ _,__ :_,._'P_.,/,_.s_--,_/_ _ :_ _ __/_,....j f b

Sh - shoots Se - Seeds St - Stems Lv - Leaves Rt - Roots

FieldTeam(_der Sig ( (



ATTACHMENT 4-22

IR Site 2 GPS Check Logs



Ballelle ALAMEDAPOINT-IR SITE2
_ne Business of Innovation DGPSDAILYLOG

ProjectNo.G601507 Date: I'_.--_'Z_..,_? Recorder: ,,j._._f'jj

InitialDGPSCheck DGPS(_ (4__'4LbI_'DGPS EstimateofAccuracy Timeofcheck(local):

Trimble_eoExplorerXT (meters):
BenchmarkorReferencePoint'S- ........... BenchmarkorReferencePointEstablishedBy:

Establish.edNorthing(_): _ 2 _ -_ EstablishedEasting(_): X/_'-(--_

MeasuredNorthing_ MeasuredEasting(NAIls): /U/f'd_._/_7"
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Memorand um

Summary of Tissue Collection Activities at Alameda IR Site 2 and China Camp State Park

March 28, 2005

The Navy Team conductedwet season samplingactivitiesat AlamedaIR Site2 (the West Beach Landfill
andWetlands)betweenMonday,March 7, 2005 andSunday,March 20, 2005 as partof the ongoing
Remedial Investigation(RI). The samplingactivitiesincludedexploratorytrenching,surveying,
collection of abiotic media (i.e., soil, groundwater,pond sediment andsurfacewater), and collection of
tissue samples (i.e., plants,smallmammals,terrestrialandaquaticinvertebrates,andfish). The specific
approachto collecting tissue samplesin supportof the IR Site 2 RI programhas been discussed with the
regulatoryagencies on severaloccasions,andwas documentedin the FinalIR Site2 RI SamplingWork
Plan(the WorkPlan).

This memorandumsummarizesthe tissue samplingapproachthatwas implementedin the field duringthe
wet season field sampling event and the results of the Navy's efforts to collect target species tissue.
Tissue sampling efforts were conducted both at IR Site 2 and the project reference sampling area, China
Camp State Park (CCSP). The findings presented in this memorandum are preliminary and are being
provided to the regulatory team for their information.

Table 1 provides a general summary of the tissue sampling efforts and results for the wet season tissue
sampling at IR Site 2 and CCSP. Overall, sufficient plant tissue volume to constitute an individual
sample for chemical analysis was collected from each of the 10 and 12 target sampling locations in the
landfill and wetland portions of IR Site 2, respectively. Limited invertebrate tissue volume was collected
from the landfill portion of IR Site 2 and non-inundated wetlands; however, there was insufficient volume

to constitute individual samples for chemical analysis at each of the sampling locations. Only one (1)
field mouse was collected during the sampling activities at IR Site 2, and no fish or benthic invertebrates
were obtained in the wetland ponds, despite reasonable efforts to collect these tissue types. The Navy is
currently considering various compositing, analytical, and modeling strategies for the invertebrate
samples and will discuss a proposal with the regulatory agencies soon. The Navy is also currently
evaluating additional technical details associated with the tissue study design so a path forward can be
discussed with the regulatory agencies.

Table 1. Summary of Tissue Sampling Activities at Alameda IR Site 2 and CCSP
Total No.
of Trap Approximate

Services Wet Weight
Traps Total During Sample Mass

No. per No. of Sampling Collected
Tissue T_,pe Area Locations Location Traps Event I_lramsI
Plant IR Site2 Landfill 10 NA NA NA 1,654

(~90/type/location)
IR Site 2 12 NA NA NA 2,257
Wetland (~1oo/type/Iocation)
CCSP Upland 5 NA NA NA 1,118

(-112/type/location)
CCSP Wetland 5 NA NA NA 1,353

(~135/type/Iocation)
Invertebrates IR Site 2 Landfill 10 3 30 180 20.0

(45 organisms)
IR Site 2 12 3 36 216 49.5

Wetland (163 organisms)
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Total No.
of Trap Approximate

Services Wet Weight
Traps Total During Sample Mass

No. per No. of Sampling Collected
Tissue Type Area Locations Location Traps Event (_lramsI
Invertebrates CCSP Upland 5 NA_a_ NA (a) NA ta) 10.9
(continued) (13organisms)

CCSP Wetland 5 NA (a) NA (a) NA (a) 0
(none observed)

Small IR Site 2 Landfill 10 3 30 120 12
Mammals (one mouse)

IR Site 2 12 3 36 144 0
Wetland

Benthic South Pond 11 NA_D_ NAC_J NA_D_ 0
Invertebrates North Pond 6 NA(b) NA(b) NA{b) 0
Fish South Pond 11 NAtc_ NA_c_ NAt_ 0

North Pond 14 NA(c) NA(°) NA(c) 0
CCSP = China Camp State Park.
(a) Collected manually by hand.
(b) Sediment collected with van Veen grab sampler, screened through 1.0 mm Nytex mesh.
(c) Fishing performed with 35-foot beach seine net; mesh size approximately 3/8-inch.

The following sections provide a more detailed discussion of the tissue sampling activities that were
conducted at IR Site 2 and CCSP.

Plants

Plant tissues were collected from 22 sampling locations at IR Site 2. Ten of the sampling locations were
located in the landfill portion of the site, and 12 were located in the wetlands. Plant tissues were also
collected at 10 locations at CCSP. Five of the CCSP sampling locations were established in upland areas
and five were established in wetland areas. Field personnel attempted to collect two species per site, with
one single species representing a unique sample. However, some plants are difficult to identify in the
field, hence some samples are not necessarily one unique species. For ease of discussion, this
memorandum refers to plant samples as 'types', although they are primarily single species. Two plant
types were collected at 17 of the 22 sampling locations at IR Site 2. Only one plant type was collected
from the remaining five sampling locations at IR Site 2; however, the five locations where only one type
of plant was collected were populated by one dominant type of plant. Two plant types were collected at
all 10 CCSP sampling locations. Plant samples were weighed following collection, and wet weights
averaged 106.4 grams per sample (ranging from 20.2 to 360.8 grams). All of the plant samples are
currently in the Navy's possession pending taxonomic identification and will ultimately be sent to the
analytical laboratories for chemical analysis.

Terrestrial Invertebrates

Terrestrial invertebrate traps were placed at 22 sampling locations at IR Site 2 (i.e., 10 in the landfill
portion of the site and 12 in the wetland area). Invertebrate traps consisted of polyethylene-lined, one-
gallon cans that were buried beneath the soil surface. Three cans were buried at each of the 22 locations
(i.e., 30 traps in the landfill and 36 traps in the wetlands) for a total of 66 traps across the entire site.
Traps were baited with hamburger, peanut butter, oats, and fruit, and the rims were coated with Vaseline ®
to prevent invertebrates from escaping the traps. One-half inch (in) thick plywood was placed on top of
the cans (propped above the lids using dirt and vegetation) to provide a dark and damp place for the
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invertebrates to collect. Field personnel donned clean sampling gloves to remove the invertebrates from

the traps, and placed the catch into zip-closure polyethylene bags.

In addition to the terrestrial invertebrate trapping activities at IR Site 2, terrestrial invertebrates were also
collected manually at CCSP. Rocks and wood were turned over, and invertebrates encountered were
manually collected by personnel wearing clean sampling gloves. Invertebrates were placed into zip-
closure bags. Table 2 summarizes the terrestrial invertebrate sampling that was implemented at IR Site 2
and CCSP during the wet season field activities.

Table 2. Terrestrial Invertebrate Sampling at Alameda IR Site 2 and CCSP
Day Date Time of Day Activity

Monday 14 March AM/PM Set trapsat IR Site 2
Tuesday 15 March AM Baitedtraps
Tuesday 15 March PM Servicedtra _s
Wednesday 16 March AM Serviced tra _s
Wednesday 16 March PM Serviced tra _s
Thursday 17 March AM Serviced tra 3s
Thursday 17 March PM Serviced tra 3s
Friday 18 March AM Collected invertebrates manually at CCSP
Saturday 19 March AM Serviced and removed traps from IR Site 2

Overall, approximately 200 terrestrial invertebrates were collected at IR Site 2, providing 69.5 grams of
wet weight tissue for chemical analysis. Approximately 70 grams of tissue are required to perform
laboratory analyses for PCBs, pesticides, SVOCs, and metals; therefore, it appears that sufficient
terrestrial invertebrate tissue is available to conduct all target analyses. Limited terrestrial invertebrate

tissue volume was generated during manual sampling at CCSP (i.e., 10.9 grams total wet weight). There _1_
is insufficient terrestrial invertebrate tissue to segregate by site area (i.e., landfill versus wetland) or by
species characteristic (i.e., hard versus soft bodied organisms), and insufficient tissue is available to
analyze the CCSP tissue as a discrete sample. The Navy is currently considering various compositing,
analytical, and modeling strategies for the terrestrial invertebrate samples and will discuss a proposal with
the regulatory agencies soon.

Small Mammals

Small mammal traps (H.B. Sherman collapsible aluminum traps) were placed at 22 sampling locations at
IR Site 2 (10 in the landfill portion of the site and 12 in the wetland area). Three traps were placed at
each of the 22 locations for a total of 66 traps (30 in the landfill portion of the site and 36 in the wetland
area). Table 3 summarizes the small mammal sampling that was implemented at IR Site 2 during the wet
season field activities.

Table 3. Small Mammal Sampling at Alameda IR Site 2
Day Date Time of Day Activity

Monday 14 March PM Set andbaitedtraps
Tuesday 15 March AM Servicedtraps;left unset
Tuesday 15 March PM Set traps
Wednesday 16 March AM Serviced traps; left unset
Wednesday 16 March PM Set traps
Thursday 17 March AM Serviced traps; left unset
Thursday 17 March PM Set traps

Friday 18 March AM Serviced traps,removed

4
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In the 264 traps that were set over a four day period of time (i.e., 66 traps reset four times), only one
mammal (a single house mouse; Mus musculus) weighing approximately 12 grams was collected from IR
Site 2. The very limited tissue volume available from this single animal is insufficient for meaningful
analysis. No small mammal trapping was performed at CCSP.

Benthic Invertebrates

Benthic invertebrate sampling was conducted in both wetland ponds at IR Site 2 by collecting and sieving
pond sediment. Based on its geomorphology (i.e., narrow and long), South Pond was divided into six
"reaches" or stretches of channel. Each reach contained one of the six surface water (SWA) and sediment
(SED) stations established in this pond (i.e., SWA07/SED 13, SWA08/SED 14, SWA09/SED 15,
SWA10/SED16, SWA11/SED17, and SWA12/SED18). Two individual locations were sampled in each
reach, except for a short reach corresponding to SWA10/SED 16 where only one location was sampled.
Accordingly, a total of 11 pond benthic invertebrate (PBI) stations were sampled in South Pond. In North
Pond, PBI stations were co-located with the SWA/SED stations (i.e., SWA01/SED07, SWA02/SED08,
SWA03/SED09, SWA04/SED 10, SWA05/SED 11, and SWA06/SED 12), for a total of 6 stations sampled
in this pond.

At each PBI station, three 0.04-square meter (m2) van Veen grab samples of surface sediment were
collected. The samples were sieved through 1.0-millimeter (ram) Nytex ®(i.e., nylon mesh) screen, and
the material retained on the sieve was described and photographed. Material remaining on the sieve was
generally plant roots, stems, and other decayed organic matter. No benthic invertebrates were observed in

the samples collected from South Pond. In the North Pond samples, a few very small (<10 mm) worms
were observed, but only at sampling location SWA04/SED 10 (note that this sampling location was in a
part of North Pond where field personnel observed gulls to congregate). No worms or other invertebrates
were found at any of the other North Pond sampling stations. Three separate grabs were completed at

_€ SWA04/SED 10, and approximately 25 worms were collected. However, the resulting volume of benthic
invertebrate tissue is insufficient to conduct any laboratory analysis for chemistry. The worms collected
from North Pond were, however, preserved in 5% formalin for later identification.

Due to the lack of benthic invertebrates at the IR Site 2 ponds, no benthic invertebrate sampling was
conducted at CCSP.

Other Aquatic Invertebrates

Numerous water column invertebrates (primarily brine shrimp and water boatmen, probably
Trochocorixia reticulata [Corixidae]) were observed in the water column in the wetland ponds at IR
Site 2, particularly in and around the submerged pickleweed (Salicornia) at the edges of the ponds.
A 0.5-meter (m) diameter plankton tow net was used to collect aquatic invertebrates from the near-surface
water column. The plankton net was towed for approximately three minutes in the vicinity of each
SWA/SED station in each of the ponds, and the contents of each tow were saved in an unpreserved
16-ounce (oz) glass jar. An approximately 100 milliliter (mL) aliquot of each aquatic invertebrate sample
was poured into a smaller container and preserved with five percent (5%) formalin for later identification.
It is highly difficult to separate the small aquatic invertebrates from debris and algae in the samples, and
the volume of aquatic invertebrate tissue is so small that insufficient mass is available for laboratory
chemical analysis. No aquatic invertebrate sampling was conducted at CCSP.

5
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Fish

Fish sampling was attempted in both wetland ponds at IR Site 2 by seining. A 35-foot (ft) beach seine net _l_
with 3/8-in mesh was used during the fish sampling efforts in the ponds. Two seines were attempted in
each reach in South Pond (i.e., the same reaches as developed for PBI sampling), generally near the six
SWA/SED stations. Two seines were attempted near each SWA/SED station in North Pond, except at
SWA01/SED07 (described below).

Only plant material, sediment, and filamentous green algae were collected in the seines attempted in
South Pond. Generally, only a small amount of sediment was retained in the net at the North Pond

seining locations. However, in the first seine attempted near SWA01/SED07 (i.e., near the culvert
[outlet] between North Pond and the bay), one very small fish (<3.5 centimeter [cm]) was observed
escaping through the mesh. In response, the field team attempted three more seines around the outlet of
the culvert to see if the escaped fish or any other fish could be captured. Ultimately, other than the one
small fish observed at SWA01/SED07, no other signs of fish activity were observed during the fish
sampling efforts, and no fish were caught in any of the beach seines (a total of 12 in South Pond and
14 in North Pond). In addition, field personnel did not observe any fish-eating birds (e.g., herons or
cormorants) in the ponds during the entire wet season sampling effort at IR Site 2. Given that these birds
are relatively common around San Francisco Bay, it seems likely they would have been present at IR Site
2 if suitable prey fish were present.

Due to the lack offish at the IR Site 2 ponds, no fish sampling was conducted at CCSP.



Memorandum

Progress Update on Remedial Investigation
Alameda IR Site 2

West Beach Landfill andWetland

May 3, 2005

The purpose of this memorandum is to provide regulatory agency technical staffwith a progress update
on the ongoing Remedial Investigation (RI) at IR Site 2 (i.e., the West Beach Landfill and Wetlands) at
the former NAS Alameda in Alameda, California. Since the completion of the RI Sampling Work Plan
(the Work Plan), the Navy technical team has been engaged primarily in field data collection activities.
As is commonly the case, conditions encountered in the field and, to some extent, in the laboratory, have
necessitated minor alterations to some of the planned data collection and analytical activities summarized
in the Work Plan. Accordingly, decisions have been required regarding sample collection and subsequent
chemical and/or biological analysis. For example (as communicated in the Summary of Tissue Collection
Activities at Alameda IR Site 2 and China Camp State Park memorandum from the Navy dated March 28,
2005) the Navy was unable, in certain cases, to collect sufficient site-specific target species tissue volume
to perform all intended analyses. This development requires that certain adjustments be made to the
ecological risk assessment (ERA) approach to estimate food web exposure for certain receptors. This
memorandum specifically provides a summary of the status of wet season data receipt, bioaccumulation
and toxicity tests, and the associated tissue analysis strategy. The intent of this memorandum is to

provide a timely and suitably comprehensive communication to the agencies regarding the status of the RI
and decisions that have been made regarding specific elements of the RI approach. Ultimately, the Navy
will summarize all RI activities in detail in the RI Report.

_' Overview of Wet Season Sampling Activities and Status of Wet Season Data Receipt

The Navy technicalteam conductedwet season samplingactivitiesat IR Site2 between Monday,March
7, 2005 and Sunday,March 20, 2005 as part of the ongoingRI. The wet season samplingactivities
includedexploratory trenching,surveying,collection of abiotic media(i.e., soil, groundwater,pond
sedimentandsurfacewater),andcollection of tissue samples (i.e., plants,smallmammals,terrestrialand
aquaticinvertebrates,andfish). Samplingactivitieswere completedboth at the site (i.e., the landfill and
wetlandsof IR Site2) andatthe project reference location,ChinaCampStatePark (CCSP). To date,
approximately11batches of data,representingapproximately60%of the entirewet season dataset, have
been reportedby the analyticallaboratories(not includingplantandtissue samples), andthe dataare in
the process of being validated. The Navy anticipatesreceivingthe balance of the un-validateddatain the
nearfuture,andwill work diligentlyto have the datavalidatedandloadedto the projectdatabase.

Invertebrate, Small Mammal, and Fish Tissue

As mentioned, a memorandum summarizing the results of the Navy's efforts to collect target species
tissue was issued to the regulatory agencies March 28, 2005. That memorandum identified certain tissue

types that were not collected in sufficient quantities to conduct all of the chemical analyses planned (i.e.,
as described in the Work Plan) including:

• Upland invertebrate tissue
• Upland small mammal tissue
• Wetland invertebrate tissue
• Wetland small mammal tissue
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• Pond invertebrate tissue

• Pond fish tissue

To address the resulting lack of site-specific tissue data, modifications to the planned ERA approach will
need to be made. Wherever necessary, the Navy will estimate (i.e., model) invertebrate, small mammal,
and fish tissue chemical concentrations using literature derived contaminant transfer factors, prey item
concentrations, and (where possible) existing bioaccumulation information from relevant sites within San
Francisco Bay. Because the data that will be used will not be site-specific, the ERA will incorporate
conservative inputs to control the level of uncertainty. The Navy has not yet reviewed or selected the
modeling inputs to be used, but will fully summarize and substantiate the model inputs leading up to and
in the RI Report.

Plant Tissue

As reported in the March 28, 2005 memorandum, plant leaf tissues were collected from 22 sampling
locations at IR Site 2 and 10 locations at CCSP. When possible, tissues from two plant types were
collected. In general, one plant type was chosen for analysis from each location. Grasses were chosen for
the upland locations and pickleweed (Salicornia virginica) for the wetland locations. Grasses and
pickleweed were selected due to their general ubiquity within upland and wetland habitats at IR Site 2 and
CCSP, history of use in food web models based on consumption, and use patterns of local fauna. At one
location (SOC41) both grass and pickleweed were collected and will be analyzed, and at two locations
(SOC48 and SOG11), only Carpobrotus sp. (ice plant) was found. Where only ice plant was found,
samples were collected and archived (frozen) at the Battelle office in Carlsbad, CA. The ice plant
samples have not been submitted for chemical analysis, as this plant is not considered to represent a
significant proportion of the diet of any of the wetland receptors being evaluated in the ERA. Minimal
tissue quantities obtained at four locations (SOC26 and SOC36 from the IR Site 2 upland, and SOC47
and SOG 19 from the IR Site 2 wetlands) do not permit the analysis of all target analytes and, for these
locations, analysis of SVOCs will be limited to PAils, not the full list of SVOCs.

Laboratory Bioaeeumulation and Toxicity Testing

To date, 17 test water samples and 17 associated sediment samples have been analyzed using five toxicity
and/or bioaccumulation test protocols (as described in the Work Plan and in more detail in the project
SAP). Appropriate controls were also analyzed during the various tests. Due to the lack of available in-
situ organisms to address bioaccumulation data needs, an additional seven wetland soil samples were
collected for laboratory bioaccumulation exposure and tissue analysis during the wet season field
sampling event. Bioassay testing was initiated on March 15, 2005 and completed on April 27, 2005. All
tests passed control survival criteria and are presently undergoing QA/QC review. All efforts were taken
to control potential confounding factors. Complete analysis of the test results is ongoing and detailed
discussion of the bioassay testing will be provided in the RI Report.

Macoma nasuta Bioaeeumulatiou Testing. Tissue mass was sufficient in 11 of the 12 samples tested

using the Macoma Nasuta (i.e., clam) bioaccumulation test protocol to conduct all planned chemical
analysis on depurated and non-depurated test organisms. One location in the easternmost corner of the
south pond had very high interstitial salinity (98 %). This area of the pond was the drainage area for most
of the northern section of the pond, and likely concentrated salts over the summer. Steps were taken to
lower the interstitial salinity below 34%, but abnormal ionic ratios or persistent high interstitial salinity
may be a factor in survival in this particular test. Other than this location, interstitial salinity levels were
generally within tolerable limits and all efforts were taken to control other potential confounding factors.
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Nephtys caecoides Bioaccumulation Testing. Due to seasonally related size limitations of the worms
(Nephtys caecoides), inadequate tissue was available for analyzing a full suite of analytes for both
depurated and non-depurated conditions. Because the food web models commonly used to estimate daily
exposure of certain ecological receptors includes an incidental sediment ingestion factor, the depurated
treatment was determined to provide the most appropriate data to conduct food web modeling. Accord-
ingly, worms from 22 test exposures plus the control were allowed to purge their gut contents for
24 hours. These worms have been frozen, and will be submitted for chemical analysis. Although the

exposure replicates have been combined, tissue volumes may still not be adequate to conduct all intended
analyses. Based on final tissue masses, it may be necessary to prioritize the analyses. The Navy intends
to determine a more specific path forward for the specific chemical analysis of worm tissue once the
sediment chemistry data has been reviewed and specific limitations have been identified.

Conclusions

Conditions encountered in the field and the laboratory have necessitated certain alterations to sample

collection, analytical, and!or ERA strategies and approaches presented by the Navy in the Work Plan.
The Navy has previously provided regulators with a memorandum describing field conditions necessi-
tating sample collection modifications, and this memorandum is intended to communicate other decisions
necessitated by tissue volume limitations and ongoing laboratory bioassay work. The Navy has made
certain decisions to modify facets of the ERA approach to accommodate the actual site dataset and to
ultimately still lead to a technically sound and defensible RI Report. All sample collection, analytical,
and laboratory methods and approaches will be summarized in detail, and all deviations from the Work
Plan will be substantiated in the RI Report.
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ATTACHMENT 7

MEMORANDUM SUMMARIZING REFERENCE SAMPLING AT
CHINA CAMP STATE PARK



Technical Memorandum

Remedial Investigation Reference Sampling Strategy for IR Site 2 -
West Beach Landfill and Wetlands

Alameda Point, California

November 19, 2004

1.0 BACKGROUND

The Navy is currently revising the Draft Remedial Investigation Sampling Work Plan (June 25, 2004) for
IR Site 2 (i.e., the West Beach Landfill and Wetlands at the former Naval Air Station in Alameda,
California) to address a number of comments provided by the regulatory agencies involved in reviewing
project documents. A number of the comments received pertain to the Navy's proposal to use existing
reference data and to collect additional reference data to support the development of the Remedial Investi-

gation (RI) report for IR Site 2, which will include an evaluation of the nature and extent of contamina-
tion and ecological and human health risk assessments. The most significant phase of sampling proposed
to acquire site and reference data is currently scheduled to begin in March 2005. Given the limited
amount of time available to work through issues associated with the collection and use of reference data,
the Navy is providing this technical memorandum with the objective of facilitating the resolution of any
significant outstanding issues associated with the use and collection of reference data prior to issuing the
revised RI Sampling Work Plan in early 2005.

1.1 Purpose

This technical memorandum describes the Navy's approach for developing a reference data set to support

ecological and human health risk assessments at IR Site 2. Risk questions outlined in the Data Quality
Objective (DQO) tables of the Draft RI Sampling Work Plan indicate that reference data is necessary to
gauge site-related contamination and its risks to human and ecological receptors.

The human health risk assessment (HHRA) DQOs in the Draft RI Sampling Work Plan for IR Site 2

(see Table 3-2 of that document) identify the following reference data needs:

• Upland Soil (chemistry)
• Groundwater (chemistry)
• Wetland Soil (chemistry)
• Wetland Sediment (chemistry)

• Wetland Surface Water (chemistry)

To support the HHRA, reference data will be compared to IR Site 2 data to identify contaminants in the
various environmental media that may be present above ambient concentrations, therefore potentially
representing site-related contamination. Specifically, concentrations of metals in site abiotic environ-
mental media (e.g., soil and groundwater) will be compared to background data for Alameda (Tetra Tech
EMI, 2001) in the screening risk assessment (these background data are discussed in more detail in
Section 3 below). Comparative analyses will be performed according to United States Environmental
Protection Agency (U.S. EPA), Department of Toxic Substances Control (DTSC), and Navy guidance for
conducting background analyses (U.S. EPA, 2002, DTSC, 1997, and U.S. Navy, 2002). Naturally
occurring chemicals that are determined to be present within their background range and do not have a
site-specific source will not be included in the quantification of site risks to humans; however, these
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compounds will be identified and discussed qualitatively. Any naturally occurring chemicals that are

present within their background range but that exceed health-based screening levels will similarly be _
discussed qualitatively. Naturally occurring chemicals that are present at levels above their background
range may have a site-specific source and will be included in the quantitative estimate of site risks.
However, the risk characterization will also include a quantitative estimate of risk associated with

background levels of these chemicals.

The ecological risk assessment (ERA) DQOs in the Draft RI Sampling Work Plan for IR Site 2
(see Tables 3-3 through 3-5 in that document) identify the following reference data needs:

• Upland Soil (chemistry)
• Upland Tissue (plants, invertebrate and small mammal tissue chemistry)
• Wetland Soil (chemistry)

• Wetland Sediment (chemistry and bioaccumulation bioassays)
* Wetland Surface Water (chemistry and toxicity bioassays)
• Wetland Tissue (wetland plant, terrestrial invertebrate, aquatic invertebrate, fish, and

small mammal tissue chemistry)

Available reference data that will be considered include historic data collected from Alameda, data

previously collected at wetland/marsh areas around San Francisco Bay, and data collected from within
San Francisco Bay (these reference datasets are discussed more specifically in Section 3 below). In
addition, new data will be collected from the proposed RI reference location as summarized in Section 3
below. Site data, available reference data, and the newly generated RI reference site data will be used to
conduct an evaluation of site-related risk as it relates to ambient or background risk. Chemical concentra-
tions in site abiotic environmental media (e.g., soil, sediment, and surface water) will be compared to
reference data using statistical methods where the available data allows, but may also be evaluated using
other approaches including comparisons of upper tolerance intervals, comparison to a statistically derived
threshold or range, and/or non-statistical distributional analyses (e.g., comparison of box and whisker
plots). Site and reference exposure estimates (i.e., estimated daily doses and exposure point concentra-
tions [EPCs] based on maximum concentrations and 95% upper confidence limits [UCLs]) and resulting
hazard quotients (HQs) will also be compared. In general, reference or background comparisons will be
used to evaluate incremental risk (i.e., risk greater than ambient risk) to support a discussion of compara-
tive risk, but will not be used to exclude compounds or media from being carried through the ERA.

1.2 Overview of Reference Approach

A number of existing reference data sets comprised of data collected in other wetlands, in sediment, and
in upland habitats in the general San Francisco Bay area have been identified and evaluated, and the Navy
has concluded that a number of existing data sets have at least some relevance to IR Site 2 and the objec-
tives of the RI (the existing reference data is discussed in greater detail in Section 3 below). The applica-
bility of the existing data is limited in some cases, and reference data is not available for all media types
present at IR Site 2. The Navy is therefore proposing to collect additional reference data. More specific-
ally, the Navy is proposing to generate additional reference data composed of data representing all
necessary media from a single conservative reference location to supplement the existing reference data
sets.

There are a number of challenges associated with selecting a reference location for IR Site 2 that reflects
similar habitat types, plant and animal species, and general anthropogenic influences consistent with those
that have historically influenced conditions at IR Site 2. Based on available historical site information,
including aerial photography, the wetland areas at IR Site 2 were created within marginal lands using
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dredged material. The wetlands were subsequently modified when the soil/sediment was excavated from

this area to cap the landfill portion of the site (and altering the configuration of the South Pond in the
process). The Navy knows of no similar wetland in Central San Francisco Bay that could be considered
to perfectly represent "ambient" influences, and/or that was created on completely similar dredge spoils.

After reviewing several candidate "representative" wetland reference locations in Central San Francisco
Bay, and recognizing the challenges discussed above, the Navy is proposing a RI reference location that is
generally recognized as being pristine and largely un-impacted by urban development and commercial or
industrial activities. The comparison of site-specific data to data collected from the proposed reference
location should, therefore, be considered a suitably conservative comparison. To provide additional
context for the results of this conservative reference comparison, available and suitable reference data sets
will also be compared to site data. In some cases relevant reference data sets may be independently
evaluated, and in other cases several relevant reference data sets may be combined to conduct
comparisons to site data.

If, in the future, uncertainty regarding ambient or reference conditions becomes significant for manage-
ment decision making, the Navy may propose to address remaining uncertainties via additional data
collection in future process phases (e.g., as part of the feasibility study).

2.0 GENERAL DESCRIPTION OF PROPOSED WETLAND REFERENCE LOCATION
(CHINA CAMP)

Selecting a suitablereferencelocationgenerallyincludes identifyinga location thatexhibits some or all of
the geomorphologic,habitat,and functionalattributesthatcharacterizethe site in question,andthat
reflects ambientor background(i.e., not impacted)conditionsfrom a chemical concentrationperspective.

I_€ In the case of IR Site 2, site conditions and habitat types are a result of natural processes coupled with
several phases of anthropogenic disturbance.

As discussed in the draft RI Sampling Work Plan, IR Site 2 was created through the construction of a
seawall, placement of dredge spoils from San Francisco Bay, and subsequent construction of a perimeter
levee with a culvert connection to San Francisco Bay. Portions of IR Site 2 were used as a landfill for
debris from base activities from approximately 1956 until 1978. Existing habitats at IR Site 2 include
tidally influenced wetland, freshwater wetland, coastal margin, and upland (see Figure 2.2 in the Draft RI
Sampling Work Plan). There are other locations within the industrialized San Francisco Bay region that
exist in similar landscape positions and have similar habitat types. However, these locations generally
have their own anthropogenic history that has resulted in contamination (i.e., contaminant levels above
what would typically be considered background). Therefore, measurements of contaminant
concentrations taken at these locations would likely not provide an appropriate background to use when
analyzing results from IR Site 2.

To address the question of background, the Navy proposes to collect additional reference data at China
Camp State Park, which is located four miles east of San Rafael, California on San Pablo Bay (Figure 1).
The rationale for using China Camp as reference for IR Site 2 is that a variety of media types can be
collected from China Camp to meet the needs of the RI study design, and measurements at China Camp
should provide a conservative estimate of background conditions in the San Francisco Estuary.

China Camp is a 1,640 acre state park that is part of the San Francisco Bay Reserve and the National
Estuarine Research Reserve System. The park has one of the largest and most pristine wetland and
upland vegetation communities in the San Francisco Estuary, and because the park is public land, habitats

_' of interest are readily accessible (Figure 2). China Camp has served as a reference site for other studies,
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and it is one of the better understood

,_ _ "_" ecosystems in the region as a result of

;._'_1,_.. - -".,. past and continuing ecological and

...... .._ _ _ _ geomorphologic studies. Addition-
.r_" * ._- _ ally, the site contains areas that do not

', -- .: , receive any direct runoff of sediment
• Jx,_, -_-:-_,._j. or water, yielding conditions resulting

-, - - . "o-" -- only from tidal fluctuations. Because
€_h]na Camp is part of a Research
Reserve, previous sampling h_ been

• conducted, and future sampling would
'_"" ' ._ likely be supported through coordina-

' " . tion with other agencies.
L'_

•_ _,_" China Camp features a relatively
intactecological gradient from the

".. -"': _ small forested watershed that reaches

• "-_')I" -_ ":-'t::. _ approximately 2OOt_above sea level.
._T ._. _... There are several small surface water

,- .m.2 - '* ' ° _.... courses that flow from the upper
" " watershed through a tidal marsh

before discharging into San Francisco
Figure 1. China Camp State Park Bay in mudflats. Disturbances to the

watershed (e.g., the construction of
the site access road, trails, historic logging, culvert installation, and historic development) are relatively
minor. Therefore, this watershed is likely as close to a "reference standard" (t.e., generally the highest
level of ecological functioning) site as is readily available within the general San Francisco Bay area.

Figure 2. Picture of China Camp State Park West Side of Access Road
(Potential Upland/Wetland Sampling Locations)

Extensive tracts of high-quality upland and wetland habitat exist at China Camp. Upland habitats
(generally south of the site access road) include grasslands, scrub/shrub regions, and upland deciduou_
forest (see left side of the road in Figure 2). Habitat types present in the wetlands (generally north of the
site access road) include tidal mudfiats, estuatine fringe wetlands, perennially inundated depressions,
intermittently inundated depressions, tidally-influencad wetland channels, and freshwater channels.
Figures 3 and 4 provide pictures taken at the San Francisco Estua_- Institute (SFEI) Regional Monitoring

Program (RMP) sampling locations A and B for the RMP Pilot Study, and depict many of the habitat ._

Page 4 of 21



Figure 3. Pictures of RMP Station A at China Camp State Park

Figure 4. Picture of RMP Station B at China Camp State Park

types present at China Camp. There is a greater variety of'habitats and landscape positions at China Camp
than exist at IR Site 2. Careful selection of sampling locations would provide a subsection of habitat
types at China Camp that will provide a conservative estimate of background conditions for [R Site 2. A
brief comparison of IR Site 2 habitat types with comparable habitats at China Camp is provided below.

2.1 Upland

As indicated in the Draft RI Sampling Work Plan, vegetation communities at IR Site 2 are dominated by
species that favor disturbance, such as coyote brush (Baccharis pihdaris), iceplant (Carpobrotus edule
and C. chilense), and italian thistle (C2_rduusspp.). While these species are generally more rare at China
Camp, the site access road represents a disturbance that could provide similar habitat to the upland
portions of IR Site 2. The roadside vegetation communities at China Camp border upland areas to the
southeast, fieshwater wetlands to the south, and tidally influenced wetlands to the north. Thus, similar
gradients to 1R Site 2 should be available for sampling at China Camp. Sampling preference will be
given to the same species as occur at IR Site 2; however, if the same species do not exist, than sampling
will focus on characterizing locations with similar hydrology and soils.
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2.2 Wetland

As indicated in the Draft RI Sampling Work Plan, vegetation communities within wetlands at IR Site 2
include typical salt marsh species. The vegetation community is dominated by pickleweed (Salicornia
virginica), with lesser concentrations of saltgrass (Distichlis spicata), brass buttons (Cotula corono-
pifolia), and seaside trefoil (Lotusformosissimus). These species are typical to salt marshes around
San Francisco Bay, and are present in significant numbers within the marsh at China Camp. Therefore, it
is likely that sampling of wetland vegetation at both IR Site 2 and China Camp can be consistent in terms
of species.

Further, the diversity of habitats available to sample at China Camp should allow for generally replicating
hydrologic conditions that exist at IR Site 2. For example, the North Pond at IR Site 2 is a tidally influ-
enced slough/depression (see Draft RI Sampling Work Plan). To replicate the hydrology of the North
Pond, samples at China Camp could be collected from the sinuous tidal channels in the marsh. Other
wetland areas at IR Site 2 include freshwater depressions that are supported by precipitation and
groundwater discharge. To sample similar sites at China Camp, sampling could focus on depressions
near the break in slope, or on the south side of the site access road.

Based on the current IR Site 2 project schedule, the wet season field sampling event is scheduled to begin
in March 2005. Further details related to this sampling are provided below.

3.0 PROPOSED REFERENCE DATA
(HISTORICAL AND NEW DATA COLLECTION)

The Navy's approachfor developinga reference dataset involves combiningexisting referencedataand
with newly collectedChinaCampdata. As indicatedin Section 1 above, referencedataareneeded for a
number of differentmedia in both the uplandandwetlandhabitats. The existing dataandplanneddata
collection are describedfor each media in the following subsections. This informationis also summa-
rizedin Tables 1 and2. A more complete summaryof the details associatedwith the historicdata,
includinga map of historic samplinglocations,is provided in Attachment1.

3.1 Uplands

3.1.1 Upland Soil. Soil backgroundconcentrationsfor metalswere developed forAlamedaPointin
1998 (Tetra Tech EMI, 2001). A totalof 247 soil sampleswere selected from an analyticaldatabase
housing datacollectedover the course of the AlamedaPointRI. The dataarerepresentativeof three
distinct fill areas. The sampleswere then statisticallyevaluatedto determinebackgroundconcentrations.
These dataare relevantfor use as referencesince they were developedat the site in questionandhave
generallybeen endorsedby the regulatorycommunityduringprevious investigations. The Navy proposes
to use these data in conjunctionwith new uplandsoil datacollectedat ChinaCamp. Approximatelyfive
additionalsoil sampleswill be collected fromlocationsestablishedfor uplandreferencetissue sample
collection (see Section 3.3 below). Samples will be collected using appropriate coring and/or surface
sampling equipment (e.g., hand coring device, auger, or direct-push drilling equipment) following
sampling protocols established for Alameda Point, and analyzed for polychlorinated biphenyls (PCBs),
pesticides, metals, volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs)
(including polycyclic aromatic hydrocarbons [PAHs]), hexavalent chromium, polychlorinated
dibenzodioxin!furan (PCDD/PCDF), tributyltin (TBT), and total petroleum hydrocarbon (TPH).

With specific respect to PCDD/PCDF impacts at IR Site 2, the Navy believes that China Camp's location

outside the generally industrialized portion of the San Francisco Bay region would potentially diminish its
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usefulness in assessing regional anthropogenic influences. As such, the Navy also proposes to collect soil

samples for PCDD/PCDF analysis from the same Alameda Point refere:_ce areas that were used to collect
background radiological data for the radiation surveying activities recer tly conducted by TetraTech
Foster Wheeler (TTFW). These data would be combined with PCDD/PCDF results from upland soil
samples collected from China Camp to provide more suitable context fcr the PCDD/PCDF data collected
from IR Site 2. The Final Installation Restoration Site 2 Radiological qurvey Work Plan, Revision 0
(TTFW, 2004) provides a detailed description of the process that was fc llowed to select the ultimately
approved reference areas. In general, the locations of the reference arez s were selected to be a minimum
of 200 feet outside of any impacted area associated with an Operable U_lit or active site at Alameda
Point. The reference areas have similar physical, chemical, geological, radiological, and biological
characteristics as IR Site 2, but have not been impacted by site activitie,. (TTFW, 2004). The Navy
proposes to collect approximately three to five soil samples for PCDD/PCDF analysis from each Alameda
Point reference area using procedures consistent with those described ir the Draft RI Sampling Work
Plan.

3.1.2 Upland Groundwater. Upland groundwater reference data for metals was also developed for
Alameda Point in 1998 (TTEMI, 2001). A total of 35 groundwater sam pies were selected from the RI
database and statistically analyzed to calculate site-specific ambient me :als concentrations. The Navy
proposes to use this data set as reference and does not intend to conduct additional groundwater sampling
to establish background data.

3.1.3 Upland Tissue. The Navy is not aware of any reference upland tissue data of sufficient quantity
or quality to support the RI investigation at IR Site 2. Data were previously collected at Alameda Point
IR Site 1 (i.e., at the end of the runway near IR Site 2) for comparison to IR Site 2 landfill samples. Seven
sampling stations were established at IR Site 1 north of the landfill to collect small mammals, terrestrial

vegetation, and invertebrates. Sampling of all of the reference area star ons, however, produced only one
_' composite terrestrial invertebrate sample. As discussed in the Draft RI _",amplingWork Plan, there are

significant limitations associated with this data set, including elevated detection limits. In general, the
existing data appear to not be extensive or sensitive enough to be used in the RI. The Navy welcomes
additional suggestions and is willing to incorporate additional reference tissue data sets if they are rele-
vant and can be made available. For example, while the existence and availability of such data has not yet
been determined, the Navy proposes to consider any suitable tissue dat_ (e.g., plant and/or invertebrate)
collected at China Camp State Park through the Pacific Estuarine Ecos} stem Indicator Research (PEEIR)
Consortium.

The Navy proposes to collect one sample of each of the established tissue types proposed in the Draft RI
Sampling Work Plan (i.e., upland plants, terrestrial invertebrates, and sIaall mammals) in five discrete
upland locations at China Camp to account for this data gap. Plant tisst e will be hand collected while
invertebrates and small mammals will be trapped. All tissue samples will be analyzed at the laboratory
for PCBs, pesticides, metals, and SVOCs (including PAHs).

The following sections describe the general approach for collecting plant, invertebrate and small mammal
tissues in upland habitat at China Camp (specific procedures will be prc,vided in the RI Sampling Work
Plan).

3.1.3.1 Upland Plants. Several herbivorous and omnivorous wildlifi; species have been identified as
potential receptors of concern (ROCs) for IR Site 2. It is necessary to measure contaminant of potential
concern (COPC) concentrations in vegetation to estimate potential dietz ry intake by these receptors. As
described above, one of the primary considerations in collecting plant tissue from the reference location is
whether the species (or similar species) are present at IR Site 2. As deszribed in Section 2 above, the

_' primary upland plant communities present at IR Site 2 consist of specie_ common to disturbed areas such
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as coyote brush, iceplant, and Italian thistle. While disturbed areas at China Camp are less prevalent, a

number of road side areas in the upland region have been identified thai will likely provide an appropriate
sampling area. A composite of plant tissue will be collected from approximately five upland locations.
The exact species composition of the composites will not be specified, but the sampling will focus on
grasses and herbaceous plants. While a number of species may consul_ e seeds in winter, seeds will not
be sampled as the collection is scheduled for early spring and seeds are not likely to be present. Samples
will be rinsed I and only above ground portions of the plants will be composited as this is the portion more
commonly consumed by potential ROCs.

3.1.3.2 Upland Invertebrates. Upland invertebrates will be collected from the same locations
identified for plant collection (see Section 3.3.1 above). As with plants, an effort will be made to collect
similar species to those collected at IR Site 2. Species observed during previous sampling in the uplands
of IR Site 2 include beetles, bees, moths, butterflies and spiders. Deper ding on the results of the tissue
collection from IR Site 2, hard and!or soft bodied invertebrates may be zollected.

3.1.3.3 Upland Small Mammals. Small mammals will be collected ::'romgrids that are spatially
overlapping, consistent with the approach that will be used for IR Site _. Species previously collected or
observed in the upland of IR Site 2 include house mice, black-tailed hal e, common rabbit, Botta's pocket
gopher and ground squirrel. The composition of species analyzed at both IR Site 2 and the reference area
will focus on those species expected to have higher exposure and uptak e of COPCs (i.e., omnivores and
carnivores as opposed to herbivores). The specific focus of the reference sample collection will be based
on the results of the IR Site 2 sampling.

3.2 Wetlands

The wetlands at IR Site 2 include both marsh wetlands and inundated/p _nded wetlands, and are referred
to as simply wetlands and ponds. The existing reference data for wetland soil, sediment, surface water,
plants, invertebrates, fish, and small mammals in wetland and pond habitats are not entirely sufficient to
support the RI. Thus, samples of these media and tissue types will be c311ected from wetlands at China
Camp and analyzed for metals and other organic COPCs as identified in the following subsections. The
following sections describe the existing reference data and the general _tpproach for collecting reference
samples in wetland and pond habitats at China Camp.

3.2.1 Wetland Soil. Identifying a relevant and appropriate background/reference data set for wetland
soils is particularly challenging. The Navy is not aware of any similar muted tidal marshes in Central San
Francisco Bay, or any muted tidal marshes in the larger bay area that w ere created on dredge spoils and
are thought to be representative of ambient conditions. Reference data based on ambient marsh/wetland
soils may therefore all have some relevant yet limited applicability. Consequently, the Navy proposes to
consider a number of reference data sources and to collect new China Camp samples to conduct compari-
sons to wetland soils at IR Site 2. The existing reference data sets to bc considered include the Alameda
Point soil background values for metals (TTEMI, 2001), sediment thres holds available from the Regional
Water Quality Control Board (RWQCB), the Hamilton Army Airfield (HAAF) Wetland Field Survey
(Lee et al, 2000) and the RMP Pilot Study (RMP, 1996).

These data sets contain both statistically derived reference thresholds and raw data results from estab-
lished reference sites. The statistically derived thresholds include the PLlameda Point soil background
values (discussed above in Section 3.1) and the RWQCB sediment thre ;holds. The RWQCB sediment
thresholds were developed by the water board to provide a basis for dis :inguishing between

l While incidental amounts of COPCs can be present on the surface of plants, lhese concentrations will be accounted
for in the dose modeling (i.e., incidental ingestion) for each receptor.
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concentrations representing ambient versus contaminated conditions in San Francisco Bay. These
_€ thresholds will be used as reference and applied based on comparisons of sediment grain-size

distributions between the reference data sets and IR Site 2 data.

Data collected during the HAAF Wetland Field Survey and the RMP Pilot Study will also be used in
developing the wetland soil reference data set. In both projects, a small number of soil/sediment samples
were collected from reference marshes. During the HAAF Wetland Fie ld Survey soil samples were
collected in conjunction with tissue samples at Antenna Field, an establ ished reference marsh. Two
surface soil samples were collected at both an intertidal, low marsh site and an upland, high marsh site.
Samples were analyzed for heavy metals, PCBs, pesticides, and PAHs.

During the RMP Pilot Study project, sediment samples were collected trom two distinct sites at China
Camp, Station A (see Figure 3) and Station B (see Figure 4). Two com_osites of 10 individual samples
were taken at each site and analyzed for metals and organics (RMP, 1996). The sediment composites were
collected in isolated wetland depressions and in wetland channels.

The Navy proposes to collect approximately five additional wetland soil samples from the China Camp
reference location following protocols applied at IR Site 2. Wetland so 1 samples will be collected using
appropriate coring and!or surface sampling equipment (e.g., hand corinl; device, auger, or direct-push
drilling equipment) and analyzed for PCBs, pesticides, metals, VOCs, _VOCs (including PAils),
hexavalent chromium, PCDD/PCDF, TBT, and TPH.

3.2.2 Wetland/Pond Sediment. Reference sediment concentrations for the San Francisco Bay derived
by the RWQCB (described in section 3.2.1 above) will be applied as reJ'erence data in combination with
reference sediment collection efforts pursued at Alameda Point (TTEM [, 2001), the HAAF Wetland Field
Survey (Lee et al, 2000), the RMP Pilot Study (RMP, 1996) and the Seaplane Lagoon (SPL) RI (Battelle,
2004b). The RWQCB thresholds will be applied based on comparisons of sediment grain-size
distributions between the reference datasets and IR Site 2 data.

Reference sediment data collection occurred in China Camp at Site A tta-ough the HAAF Biological
Testing Study (IT Corporation, 2000) and the RMP Pilot Study. During the HAAF study, 10 sediment
samples were collected from a channel at Site A and analyzed for metals, methyl mercury, pesticides,
herbicides, PCBs, and PAHs. During the RMP Pilot Study samples we:e collected from both the panne
and the channels at Site A and analyzed for metals and organics (see Attachment 1).

For inorganic chemicals that are not available from RMP or Bay Protection and Toxic Cleanup Program
(BPTCP), data reported in the Final SPL RI Report (Battelle, 2004b) from 10 ambient sites will be
evaluated. Ambient data from five San Francisco Bay reference sites _ ere collected during TTEMI's
1998 Alameda Point field sampling effort. In addition, data from five r _ference sites used to support the
2001 Hunters Point Shipyard Parcel F validation study (Battelle et al., _002) will be used (i.e., North
South Bay, Alameda, Oakland Entrance, Yerba Buena, Paradise Cove,. Mameda Buoy, Alcatraz Environs,
Bay Farm, and Red Rocks).

The Navy proposes to collect approximately five additional sediment s_mples from China Camp
wetlands, in both wetland depressions and channels. Sediment samples will be collected in accordance
with the protocol established in the Draft RI Sampling Work Plan. A g'ab sampling device will be used
to collect surface sediments, and samples will be analyzed for PCBs, pesticides, metals, VOCs, SVOCs
(including PAHs), hexavalent chromium, TPH, total organic carbon, grain size distribution, sulfides, and
interstitial salinity. Sediment samples will be collected from the same l_cations as are selected for tissue
(i.e., invertebrate) collection and bulk sediment toxicity and bioaccumu Lationassays will be performed in
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addition to the chemical analyses listed. Additional detail associated with the bioaccumulation assay and

the selection of appropriate test organisms is provided in Section 3.2.5 below.

3.2.3 Surface Water. Existing surface water reference data are available through the RMP.
Specifically, total and dissolved surface water data are available for a comprehensive set of chemicals
including metals, PCBs, pesticides and PAHs. The Navy proposes to consider total and dissolved surface
water RMP data collected from Central San Francisco Bay in 1994, 19c7, and 2000.

Additional reference surface water will be collected to conduct water cc lunm bioassays and chemistry
analyses (including PCBs, pesticides, metals, VOCs, SVOCs (includin_ PAHs), hexavalent chromium,
TPH, alkalinity, and hardness). In addition, general water quality paran leters will be measured during
surface water reference sampling. Surface water samples will be collec ted either from the channels in the
China Camp wetlands or in central San Francisco Bay at the mouth of tile culvert connecting the IR Site 2
wetlands (i.e., the North Pond) to the bay, and submitted for bioassay testing with the two proposed test
species. The selection of the water column reference location will be based on the similarity of water
quality characteristics between China Camp and the IR Site 2 wetlands, and sample testability given
salinity tolerance of the proposed test species, test species salinity accliJnation limitations, and the degree
to which salinity adjustments can be made to samples (i.e., by use of hypersaline brine) without increas-
ing the chances of confounding factors. Once the necessary water column data are available near the time
of the wet season sampling, the Navy intends to make a decision based _n the described considerations
and to communicate that decision to the regulatory agencies via e-mail.

3.2.4 Wetland Plant Tissue. The Navy is aware of only limited refcrence plant data available in the
previously discussed HAA Wetland Field Survey (Lee et al, 2000). Two samples were collected in
habitat representative of intertidal, low marsh habitat and upland, high inarsh habitat. The tissues were
analyzed for metals, PCBs, pesticides, and PAHs. The Navy proposes io use these existing data in
combination with newly collected data since the sample size in the HAAF study is small. In addition,
while the existence and availability of such data has not yet been determined, the Navy proposes to
consider any suitable tissue data collected at China Camp State Park though the PEEIR Consortium.

As described above, the primary wetland plant communities present at ]R Site 2 consist of typical salt
marsh species such as pickleweed, saltgrass, brass buttons and seaside trefoil. These species are present
at China Camp, thus it is likely that wetland plant sampling at IR Site 2 and China Camp will be
consistent in species composition. A composite of plant tissue will be collected from approximately five
reference wetland locations. The exact species composition of the corn 9osites will not be specified, but
the sampling will focus on grasses and herbaceous plants. Samples will be rinsed 2and only above ground
portions of the plants will be composited as this is the portion more commonly consumed by potential
ROCs. All tissue samples will be analyzed at the laboratory for PCBs, 19esticides, metals, SVOCs
(including PAHs).

3.2.5 Wetland Aquatic and Terrestrial Invertebrate Tissue. The Navy's review of existing data
revealed an inadequate number of reference invertebrate tissue samples Specifically, it appears that only
one reference invertebrate sample is currently available. This sample was collected as a part of the
previously discussed HAAF Wetland Field Survey (Lee et al, 2000). As with other tissue types, the Navy
proposes to consider any suitable tissue data collected at China Camp State Park through the PEEIR
Consortium if such data become available.

2 While incidental amounts of COPCs can be present on the surface of plants, lhese concentrations will be accounted
for in the dose modeling (i.e., incidental ingestion) for each receptor.
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The Navy proposes to collect approximately five additional terrestrial invertebrate samples. The samples

will be trapped and collected from discrete locations within China Cam_. In addition, approximately five
additional aquatic invertebrates samples will be collected from China C amp sediments in channels and
wetland depressions. Surface sediments will be collected with a grab s_mpler and sieved to sort out
invertebrates. Invertebrates will be collected from the same five wetland locations identified for plant
collection and from five pond locations and analyzed for PCBs, pesticic es, metals, SVOCs (including
PAHs). As with other tissue types, an effort will be made to collect silt ilar species to those collected at
IR Site 2. Previous sampling of IR Site 2 revealed both upland and wetland invertebrate species within
the wetland areas. Species observed during previous sampling in the w,_tlands of IR Site 2 include
annelid worms, crustaceans, and mollusks (PRC, 1994; TtEMI, 1998 urpublished data). In the ponded
areas, very few invertebrates were historically recovered and consisted i_rimarily of oligochaetes.
Depending on the results of the tissue collection for the wetlands and ponds from IR Site 2, hard and/or
soft bodied invertebrates may be collected at China Camp. In addition :o the tissues collected in the field,

bioaccumulation bioassays will be conducted with pond sediments using either a hard body (M. nasuta)
and/or soft body (N. caecoides) invertebrate species. The final selection of bioaccumulation test species
will be based on relative abundance of aquatic invertebrate tissue types collected at IR Site 2. For
example, if predominantly soft bodied organisms are collected, a soft bodied test species will be used to
conduct bioaccumulation assays. As indicated in the Draft RI Samplin_ Work Plan the test organism that
will be used for bulk sediment toxicity testing (not to be confused with :he bioaccumulation testing) is the
amphipod Eohaustorius estuarius and the organisms that will be used fi)r the water column toxicity
assays are the mysid Mysidopsis bahia and the topsmelt Atherinops aff! _is.

3.2.6 Wetland Small Mammal Tissue. The Navy is currently unaware of any available and applica-
ble reference small mammal tissue data. The Navy will review and use relevant data if it becomes avail-
able at a future date. Due to the lack of existing data, the Navy propose s to collect small mammal tissue
from approximately five wetland locations at China Camp. Consistent ¢¢ith the approach used for IR
Site 2, small mammal collection will include a variety of small mammals. The only species previously
collected in the wetlands at IR Site 2 was the house mouse. The black-1ailed hare was the only other
small mammal observed in the wetland of IR Site 2. The composition of species analyzed at both IR
Site 2 and the reference area will focus on those species expected to hm,e higher exposure and uptake of
COPCs (i.e., omnivores and carnivores as opposed to herbivores). The specific focus of the wetland
reference sample collection will be based on the results of IR Site 2 sampling. The small mammal
sampling grids at the reference site will be generally consistent with the sampling grids designed for IR
Site 2 wetlands and will be situated around the five sample locations se ected for collection of other tissue
types to the degree possible. All wetland small mammal tissue samples will be analyzed at the laboratory
for PCBs, pesticides, metals, SVOCs (including PAHs).

3.2.7 Fish Tissue. Fish tissue reference data were collected as a part of the SPL RI at Bay Farm Island
and Paradise Cove. Ten and sixteen-foot trawls were used at these locations to sample target species that
are known prey to piscivorous birds. Fish collected from the two refercnce areas were composited
separately and analyzed for inorganics, pesticides, butyltins, PAHs, and PCBs.

The SPL reference data may not be entirely suitable for comparison to llsh tissue concentrations in
wetland-associated ponds. As a result, the Navy proposes to use this e_ isting reference data in combina-
tion with new data collected within the China Camp wetlands. Approx! mately five additional fish
samples will be collected from China Camp wetland depressions and ct annels and analyzed for PCBs,
pesticides, metals, SVOCs (including PAils).
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4.0 CONCLUSIONS

In the context of the IR Site 2 RI, the development of suitablereference data is necessaryto describe
instanceswhen site-relatedcontaminationexceeds ambientconditionsznd to complete the risk assess-
ments. The use of existing datacoupled with new datacollection at Chna Campis considered an appro-
priate and conservative approach to meet these objectives. The Navy Woposes a pristine, relatively
unimpactedsite as a reference locationto support the RI. It is possible :hatthe datafrom China Camp
will not accountforall anthropogenicinfluences thathave impactedAlamedaPoint. The comparisonof
site-specific datato data collected from the proposed reference locationshould, therefore, be considered
an overly conservativecomparison. The uncertaintyassociatedwith thl_proposed reference approach will
be takeninto accountas the Navy identifiesrisk drivers and remediatio_loptions. Overall, the Navy
believes this proposed approach will develop reference dataneeded to [ roceed with compilationof the RI
report, includingthe humanhealth and ecological risk assessments. If, in the future,uncertaintyregard-
ingambientor referenceconditionsbecomes significantfor managemelltdecision making, the Navy may
propose to address remaininguncertaintiesvia additionaldatacollection in future process phases (e.g., as
part of the feasibility study).

Table 1. Summary of Existing Upland Reference Data and Proposed Reference Data Collection

Additional
Number Data

Reference Existing of Collection Number of
DataNeeds Data? Description Samples Proposed? Description Samples

AlamedaPoint
Ground BackgroundYes for metals 35 No NA NA
Water

(TTEMI,
2001).

Alameda Point

Background Co-located with
Soil Yes for metals 247 Yes reference tissue 5

(TTEMI, samples.
2001).

Collect from

Plant Tissue No NA NA Yes China Camp 5
Uplands.

Invertebrate Collect from
Tissue No NA NA Yes China Camp 5

Uplands.

Small Collect from

Mammal No NA NA Yes China Camp 5
Tissue Uplands.

NA = Not applicable.
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Table 2. Summary of Existing Wetland Reference Data and Proposed Reference Data Collection

Additional
Data

Reference Data Existing Number of Collection
Needs Data? Description Samples Proposed? Description Number of Samples

Alameda Point Background for 247
metals (TTEMI, 2001).

RWQCB sediment thresholds. Many

Wetland Soil Yes HAAF Wetland Field Survey Collect from China Camp 5
Yes Wetlands.(Antenna Field), US Army

R&D Center wetland study 1 composite of 4
(Lee et al, 2000)

4 compositesof
RMP Pilot Study Data 10

HAAF Wetland Field Survey, Collect from China Camp 5
Plant Tissue Yes US Army R&D Center wetland 2 Yes Wetlands.

study (Lee et al, 2000)

Terrestrial HAAF Wetland Field Survey, Collect from China Camp 5
Invertebrate Yes US Army R&D Center wetland 1 Yes Wetlands.
Tissue study (Lee et al, 2000)

Small Mammal No NA NA Yes Collect from China Camp 5
Tissue Wetlands.
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Table 2. Summary of Existing Wetland Reference Data and Proposed Reference Data Collection (Continued)

Additional
Data

Reference Data Existing Number of Collection
Needs Data? Description Samples Proposed? Description Number of Samples

RWQCB sediment thresholds. Many

Wetland/Pond Alameda Point Background for Collect from China Camp
Sediment Yes metals (TTEMI, 2001). 247 depression!channels (co- 5

located with bioaccumulation
ILAAFBiological Investigation
(2000) (IT Corporation, 2000) 10 Yes bioassays and tissue

collection).
4 compositesof

RMP Pilot Study Data 10

SPL RI (2004) - 1998 and 2001 10
reference sediment collection.

Surface Water Collect from Central SF Bay
Yes RMP Surface Water Data Unknown Yes or China Camp Wetland to 5

Chemistry support bioassay testing.

Surface Water No NA NA Yes Collect from Central SF Bay 5
Bioassays or China Camp Wetland.

Collect tissue from China

Aquatic HAAF Wetland Field Survey Camp depressions/channels, 5Invertebrate Yes US Army R&D Center wetland 1 Yes n,A _,,_,_,;__,_;.... _,

Tissue study (Lee et al, 2000) bioaccumulation bioassays.

Collect from China Camp
Fish Tissue Yes Forage fish from SPL R1 33 Yes depression/channels 5

Note - In the future additional data may become available through the PEE1RConsortium, NOAA EMAP, or other studies, and will be considered for reference
data needs at IR Site 2 if applicable.
NA = Not applicable.
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Attachment 1

Summary of Existing Reference Data Studies
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Alameda Point Soil and Groundwater Background Concentrations

Type of Data:Soil andgroundwaterreferencevalues
CollectionLocation:AlamedaPoint(Figure 1 of technicalmemorandummaintext)

Data gatheredduringthe Alameda PointRemedialInvestigation(RI) activities were used to derive
backgroundsoil andgroundwaterconcentrations. The backgroundyak es were developed as an iterative
partof the ComprehensiveEnvironmentalResponse, Compensation,and LiabilityAct (CERCLA)
process. They were intendedto differentiatebetween anthropogenicbazkgroundchemicals relatedto
humanactivity in the regionthat areunrelatedto Navy operations.

Backgroundsoil concentrationsfor metalswere developed by dividing AlamedaPointinto areaswith
similar soils, reviewingthe databaseto select site-specific background_:amples,andstatisticallyevalu-
atingeach dataset per areato determinethatarea's site-specificbackgr_undconcentration. Alameda
Pointwas dividedinto threesimilar areasbased on geologically similarsoils andthe datafromthese sites
was reviewed in accordancewith DTSC regulatoryguidance(1994). A total of 247 samples (i.e., 51, 56,
and 140 samples in each respective area)were identifiedas potentialbackgroundsamples based on the
criteria thatthey were not selectedfromCERCLA sites andthatthey did not containnon-PAHorganic
chemicals. The samplesin each areawere then statisticallyevaluatedto derive backgroundconcentra-
tions using methods described in the "Final StatisticalMethodology forBackground Comparisons" (PRC,
1997).

Groundwaterdata from the RI was also used to develop backgroundco:lcentrationsof metals atAlameda
Point.The Navy, in consultationwith the BRAC Clean-upTeam (BCT), determinedthat estimatingback-
groundconcentrationsvia a statisticalevaluationwas a soundandreascnable approachbecause of the
naturalvariationof metals in the environment. The regulatoryagencie_andthe Navy selected 35 moni-

_' toting wells potentially considered background stations. The data from the shallow groundwater (i.e.,
first water bearing zone [FWBZ]) at these wells was then statistically e'laluated following procedures
described in "Technical Memorandum Estimation of Ambient Metal Concentrations in Shallow
Groundwater" (TTEMI, 1998).

References:

Department of Toxic Substances Control (DTSC). 1994. Preliminary Endangerment Assessment
Guidance Manual. State of California Environmental Protection Agency. January.

PRC. 1997. Final Statistical Methodology for Background Comparisoas. Naval Air Station Alameda,
California.

Tetra Tech EMI. 2001. Summary of Background Concentrations in Soil and Groundwater, Alameda
Point, California. Prepared for the Southwest Division, Naval Facilities Engineering Command,
San Diego, California.

Regional Water Quality Control Board (RWQCB) Ambient Sedim,mt Data

Type of Data: Sediment Thresholds
Collection Location: Locations Throughout San Francisco Bay

The RWQCB sediment thresholds were developed by the water board t_ provide a basis for distinguish-
ing between concentrations representing ambient versus contaminated conditions in San Francisco Bay.
Data used to calculate ambient sediment concentrations were collected as part of the Regional Monitoring
Program for Trace Substances (RMP) and the Bay Protection and Toxic Cleanup Program (BPTCP), and
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were collected from sites consistently shown to be representative of the cleanest portions of the Bay. The
dataset included 81 records for polycyclic aromatic hydrocarbons (PANs), polychlorinated biphenyls
(PCBs), heavy metals and metalloids, and selected chlorinated pesticid_;s. The "marsh" stations from the
Pilot RMP (see below) were not included due to small sample size. In tie staffreport Ambient Concentra-
tions of Toxic Chemicals in Sediments (SFRWQCB, 1998) the toleranc_ interval bounds are reported as
the 85th percentile (a = 0.05) for 40% fines and 100% fines for all chemicals. The thresholds are
presented in Table 4.5 of the staff report. These thresholds will be usec as reference and applied based on
comparisons of sediment grain-size distributions between the reference datasets and the site data.

Reference:

San Francisco Bay Regional Water Quality Control Board, Staff Repor:: Ambient Concentrations of
Toxic Chemicals in San Francisco Bay Sediments, May 1998.

Hamilton Army Airfield (HAAF) Reference Marsh (Antenna Field), US Army R&D Center
Wetland Study 2000

Type of Data: Wetland soil, plant tissue, invertebrate tissue
Collection Location: Antenna Field on San Pablo Bay (Figure 1)

Hamilton Army Airfield (HAAF) Antenna Field was sampled as part o:!a larger USACOE sampling
project that was intended to establish a wetland baseline data set. As stated in Lee et al., 2000, the
specific objectives of the study were to:

• identify relatively undisturbed wetlands typical of the San Francisco Bay area;
• collect samples of the dominant plants, animals (where present) and wetland soil from

selected marine and estuarine wetlands in the vicinity of San Flancisco Bay;
• analyze each plant tissue, animal tissue, and soil sample for the presence of contaminants,

including toxic heavy metals, PCBs, PAHs, and butyltin compounds such as Tributyltin
(TBT); and

• document the location and appearance of each of the sampling sites for future reference
by map location and through aerial photographs.

Four samples were collected at Antenna Field. Two samples (i.e., A a_ d B) were collected from low

marsh positions, and two samples (i.e., C and D) were collected from hgh marsh positions. Vegetation
tissue samples were collected from an 823.7 square centimeter (cm 2) plot, as clippings of all plant
material more than 5 cm above the ground. Soil samples were collocat,:d with plant tissue samples.
Invertebrate samples (i.e., mussels at Antenna Field) were collected as a composite throughout the marsh.

All samples were bagged in plastic and transported on ice. Samples were sent to Battelle Pacific
Northwest Laboratory for analysis. The soil, vegetation, and invertebr_ te samples from Antenna Field
were analyzed for metals, TBT, PCBs, and DDT.

Reference:

Lee, C.R, Brandon, D.L, Simmers, J.W., Tatem, H.E., Price, R.A. and S.P. Miner. 2000. Field Survey of
Contaminant Concentrations in Existing Wetlands in San Francisco Bay Area. Prepared for U.S.
Army Engineer District, San Francisco, CA.
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Regional Monitoring Program (RMP) Pilot Study Data

Type of Data: Sediments
Collection Location: China Camp Sites A and B (Figure 1 of technical memorandum main text)

The Regional Monitoring Program (RMP) was developed as part of an effort to learn more about the
geomorphology, ecology, and levels of contaminants in tidal marshes ill the San Francisco Estuary. The
RMP was developed to provide a level of consistency between studies i:a the region, to better compare
results between different locations.

The RMP wetlands pilot project collected sediment samples from two distinct sites at China Camp (i.e.,
Site A and Site B). Sites A and B were selected due to their proximity to the typical third-order (as
defined in Strahler, 1957) channels that flow through the marsh. At each site, three sampling stations
were established. Sampling stations included a panne on the drainage divide of the vegetated plain, the
downstream reach of a second-order channel, and the downstream react of a third-order channel.

The panne sampling station was an approximately 200 square meter (m:) plot selected to be within the
tidal range, but not impacted by the hydrodynamics of a tidal channel. Both the second and third order
channel sampling stations were defined as an approximately 20 m long :.'each of the channel. Channel
samples were collected only from unconsolidated fine grained sediments of recent deposition.

Sampling consisted of coring with a glass tube with an inside diameter of 5 cm. Only the upper 5 cm of
soil and!or sediment were collected as part of this study. 10 subsample_,, were taken at each station and
the subsamples were composited to collect approximately 1,000 cubic centimeters (cm 3) from each
sampling station. Samples were collected in February and September o [ 1995 and 1996. Each sample
was analyzed for trace metals and trace organics. The 1996 annual report indicated that all analyses were
performed in accordance with established RMP protocols (San Francisco Estuary Institute, 1996).

References:

San Francisco Estuary Institute (SFEI). 1996. Regional Monitoring Program for Trace Substance, 1996
Annual Report. Available at www.sfei.org/rmp/RMP_Annual_Reports/1996_RMP_Annual
Report.pdf.

Strahler, N.N. 1957. Quantitative analysis of watershed geomorphology. Trans. Amer. Geophys. Union.
38:913-920.

RaMPSurface Water Information

Type of Data: Surface Water
Collection Location: Central San Francisco Bay

Existing reference surface water data is available through the RMP. The RMP collected total and
dissolved surface water data for a comprehensive set of chemicals inclucling metals, PCBs, pesticides, and
PAHs. The Navy proposes to consider total and dissolved surface wate: RMP data collected from Central
San Francisco Bay in 1994, 1997, and 2000.

SFEI has developed a webpage located at (http://www.sfei.org/rmp/index.html) that serves as a data
clearinghouse, including surface water measurements collected from ttuoughout the San Francisco
estuary. The website also includes sampling protocols, locations, and testing methodology.
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Reference:

Website: http://www.sfei.org/rmp/index.html

HAAF Biological Investigation (China Camp)

Type of Data:Sediments
CollectionLocation:ChinaCamp SiteA (Figure1)

Biological samplingoccurred ata HamiltonArmy Airfield coastalmar_h and a reference marshto
determinepotentialtoxic effects of airfieldactivities. The investigatorsselectedthe coastal salt marsh
present atChinaCampStateParkas a relevantreference location,based on its age andmorphology in
relationto theHamilton coastalmarshes. Sedimentsamples were collected fromthe uppermost6 inches
of sedimentin the bottomof the channelat SiteA (i.e., the same site whereprevious RMP sediment
studies had occurred; see above). Ten reference sediment samples were collected from the channel at
Site A and analyzed for metals, methyl mercury, pesticides, herbicides, PCBs, and PAHs. Sediments
were also collected at these same ten sites for toxicity testing.

Reference:

IT Corporation, 2000. Final Biological Testing Data Report, BRAC Property Hamilton Army Airfield,
Novato, California. Submitted to the Department of the Army, 5.S. Army Corps of Engineers.
April.

Seaplane Lagoon Remedial Investigation Reference Fish and Sediment Data

Type of Data: Fish tissue and sediments
Collection Location: Bay Farm Island and Paradise Cove (fish tissue); North South Bay, Alameda,
Oakland Entrance, Yerba Buena, Paradise Cove (data available from both studies); Alameda Buoy,
Alcatraz Environs, Bay Farm, and Red Rocks (sediments)

The Seaplane Lagoon (SPL) RI was conducted to characterize the quality of the sediment at the site (i.e.,
a separate IR Site at Alameda Point), identify areas of unacceptable risk, propose preliminary remediation
goals (PRGs) to protect human and ecological receptors from unacceptable risks, and evaluate remedial
alternatives if necessary. A conceptual site model determined that contaminated sediments may impact
the food web through bioaccumulation processes. As a result, a majofiy of the RI's effort focused on
characterizing sediment contamination and understanding its impact on the local ecological community
(i.e. fish).

Reference sediment and fish data were needed to determine if SPL con1aminant concentrations were

elevated above ambient conditions in San Francisco Bay. Fish tissue r_ference data were collected at Bay
Farm Island and Paradise Cove, two locations within San Francisco Bale. A 10-foot trawl with a
0.25-inch mesh at the cod end was used at Paradise Cove. A larger trawl (16-foot trawl with a 0.5-inch
cod mesh at the code end) was used at Bay Farm Island in an effort to capture more fish. Fish tissue was
composited from each site and analyzed for inorganics, pesticides, butyltins, PAHs, and PCBs.

The SPL RI used reference sediment data collected at five San Francis( o Bay reference sites during
TtEMI's 1998 Alameda Point field sampling effort, and five reference '.;itesused during the 2001 Hunters

Point Shipyard Parcel F validation study. Those data will also be used in the IR Site 2 evaluation for
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inorganic chemicals in instances when data are not available from the RMP or BPTCP. The ten reference

_W' sediment sites include North South Bay, Alameda, Oakland Entrance, _erba Buena, Paradise Cove,
Alameda Buoy, Alcatraz Environs, Bay Farm, and Red Rocks.

Reference:

Battelle et al. 2004. Draft Final Remedial Investigation Report, Seaplane Lagoon, Alameda Point,
California. Prepared for Southwest Division, Naval Facilities E agineering Command, San Diego
California.

Pacific Estuarine Ecosystem Indicators Research (PEEIR) ConsortLum

Type of Data: Unknown
Collection Location: China Camp

The Navy proposes to use any available and suitable tissue (e.g., plant _nd/or invertebrate) data collected
through the PEEIR Consortium. The PEEIR program, representing 30 _nultidisciplinary scientists from
the Davis and Santa Barbara campuses of the University of California, 1he Bay Institute and SFEI,
completed its first year of comprehensive sampling at China Camp State Park in February of 2003.

Reference:

Website: http://www.bml.ucdavis.edu/peeir/program.html#peeir
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EXECUTIVE SUMMARY

Toxicity testingwas conductedon sediment,soil, andsurfacewatersamples collected from the West
Beach LandfillandWetlands(IR Site2) at AlamedaPoint,the ChinaCamp StatePark(CCSP)reference
area,andappropriatecontrollocationsto assess the potentialfor acuteaad chronictoxicity. Bioaccumu-
lationtestswere performed on sedimentsandsoils to evaluatebioaccun_ulationpotentialrelatedto chem-
ical constituentspotentiallypresentin these media. Sedimentandsurfacewatersampleswere collected
fromthe North Pond andSouthPondat the West Beach Wetlandsand£'om suitably similarwetland
habitatsatthe CCSPreferencesite. Solid-phasetoxicity testingusingt_:eamphipodEohaustorius
estuarius wasused to assess the potentialfor acutetoxicity in sediment:samples. The mysid shrimp
Americamysis bahia andthe topsmelt fish Atherinops affinis were used lo assess acuteandchronic
toxicity effects associatedwith surfacewater samples. For the water exposuretesting,a surfacewater
dilutionseries was tested to evaluatethe waterconcentration-responserelationshipforeach toxicity test.
Bioaccumulationevaluationswere conductedon sedimentsamplescoll_cted fromthe West Beach
Wetlandponds andthe CCSPreference site. Bioaccumulationtestingg as also conductedon soil samples
collectedfromthe West Beach Wetlandsandappropriatelocationsat the CCSPreference site. The Bent-
nosedclam, Macoma nasuta, andthe polychaete worm,Nephtys caecoides, were used to determine
whethercontaminantspotentiallypresentin sedimentor soil couldbe bioaccumulatedandpresenta
potentialrisk to higher trophiclevel receptors. At the conclusion of the bioaccumulationexposures,
depuratedandnondepuratedtest organismswere collectedfor analyticalchemistrymeasurementsandare
summarizedin anotherdocument.

Most sediment samples evaluated in the toxicity and bioaccumulation study exhibited low interstitial
water salinity levels, generally between 8 and 25 %0(parts per thousand), while a few exhibited hyper-
saline characteristics (i.e., up to 98 parts per thousand in one sample). Two sediment samples also
contained potentially toxic levels of interstitial water ammonia. To reduce the potentially confounding
effects of ammonia and salinity, an intermittentflow system was used to help control high interstitial _1_
water concentrations.

Similarly, a potential confounding factor existed for the surface water samples evaluated in the toxicity
study. Salinities ranged from 4.3 to 14%oand required salinity correction prior to testing in order to meet
testing requirements. Concentrated brine was used for salinity corrections, and a brine control exposure
was included to evaluate the potential influence of this correction on to_icity estimates. The brine correc-
tion process diluted the original surface water samples, and the magnitu:le of dilution was taken into
account in water concentration-response calculations.

For the Eohaustorius estuarius testing, acute toxicity was defined as mean survival at or below 69.5% of
the observed survival in the appropriate control. This threshold is consi _tent with regional guidance and
has been used as a toxicological benchmark for numerous Navy environmental investigations. All but
one of the sediment samples from IR Site 2 and the CCSP reference site produced survival of 80% or
greater, indicating that the sediments were not toxic. The exception to this was a mean survival of 68%
observed for one sediment sampling location in South Pond in the West Beach Wetlands. Survival for
this sediment sampling station was below benchmark reference values I:ecause of 0% survival observed in
one of the five replicates tested. It is likely that when testing began, no organisms were placed into the
test chamber, which would invalidate the data for this single replicate. Omitting this replicate improved
the mean survival at this South Pond sampling location to 85%, which i:; considered a nontoxic response.

For the Americamysis bahia and Atherinops affinis testing, acute effects were assessed by evaluating
survival, while chronic effects were assessed by evaluating organism gr 9wth observed at the end of the
test. Survival of test organisms generally exceeded 80% in each station and concentration series, and
there were no statistically significant differences in survival of organisms at any station. Growth _i/
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measurements showed statistical differences among stations, and some samples produced a water concen-

_, tration-response with a nonzero slope. In all cases, growth increased wi:h increasing water concentration,
suggesting a nontoxic response. Because test organism survival and growth measurements were generally
high, it was not possible to calculate the concentration of water that would result in a 50% decrease in
survival (LC-50) or a 50% decrease in growth (EC-50).

Survival ofMacoma nasuta in the bioaccumulation exposures generally ranged from 73 to 93%. The
exceptions to this were 0% survival for one sediment sampling station irLthe South Pond in the West
Beach Wetlands. Mean control survival was 71.7%, which is below the 80% test criterion. No laboratory
cause can be attributed to the low control survival, and given the range cf survival it is possible that it is
the result of seasonal sensitivity. It is postulated that the attempts to am,_liorate the confounding factors
associated with the South Pond sediment sampling location were insuffi :ient, in some cases, to prevent
high salinity stress, which then contributed to observed Macoma nasuta mortality.

Survival ofNephtys caecoides generally ranged from 65 to 100% but w_Ls0% for two sediment sampling
locations in the South Pond in the West Beach Wetlands. Mean control survival for N. caecoides was

97%. As with the Macoma nasuta testing, it is likely that high salinity contributed to the Nephtys
caecoides mortality observed for at least one of these South Pond sedimmt samples. The practical
measurement endpoint for bioaccumulation testing is the provision of tL,sue mass sufficient to perform
the desired chemical analyses. The bioaccumulation exposures yielded '.;ufficient volume of depurated
(gut purged) and nondepurated clams' tissues to conducted separate laboratory chemical analysis of
tissues for all but one sediment sample (zero survival). Due to seasonally related size limitations of the
worms, inadequate tissue was available for analyzing a full suite ofanalictes for both depurated and
nondepurated conditions.
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1.0 INTRODUCTION

This technical summary report presents the methods, results and conclu_ ions associated with toxicity and
bioaccumulation testing conducted on sediment, surface water, and soil :;amples collected from the West
Beach Landfill and Wetlands, also known as Installation Restoration (II_) Site 2, at the former Naval Air
Station (NAS) Alameda Point in Alameda, California, and the China Camp State Park (CCSP) reference
site in nearby San Rafael, California. Sediment, surface water, and soil samples were collected from
IR Site 2 and the CCSP reference location by Battelle staff and sent to the Battelle Marine Sciences
Laboratory (MSL) in Sequim, Washington for toxicity and bioaccumulation testing. Appropriate control
samples were processed concurrently with the toxicity and bioaccumula:ion testing. Test results are
intended to address specific ecological risk questions developed for IR _ite 2 in the Remedial Investiga-
tion Sampling Work Plan at IR Site 2 West Beach Landfill and Wetlan&, Alameda Point, California
(Work Plan) (Battelle et al., 2005).

1.1 Program Overview

In support of the Remedial Investigation (RI) at IR Site 2, the Work Plan (Battelle et al., 2005) and a
detailed Sampling and Analysis Plan (SAP) (included as Appendix A in the Work Plan) were prepared for
the NAVFAC Southwest under Contract No. N68711-01-D-6009, Task Order No. 0007. The Work Plan
and SAP include a detailed description of IR Site 2, a historical background, a description of RI
methodologies, data quality objectives (DQOs), and a proposed RI sampling plan designed to address key
issues associated with the site. Detailed technical information was prov.ded to address field sample
collection, laboratory analyses, and health and safety (Battelle et al., 2005). The SAP specifically
describes the methods and procedures to be followed during all activities associated with the RI
evaluation.

This technical summary report describes the experimental design, methods, results, and conclusions
associated with toxicity and bioaccumulation testing conducted in support of the RI for IR Site 2. Testing
was designed to assess potential risks to sensitive receptor species from contaminants of potential
environmental concem in environmental media at the site. Additionally, bioaccumulation tests were
designed to determine whether such contaminants, when present in environmental media at IR Site 2, are
bioavailable and likely to pose adverse risk to upper trophic-level receplors. The results of this testing
program supports the ecological risk assessment evaluations summarized in the RI Report to which this
technical summary report is appended.

1.2 Use of Toxicity and Bioaccumulation Testing Results to Support
the Ecological Risk Assessment

Table 1-1 presents specific ecological risk questions that were posed in the Work Plan and SAP for the IR
Site 2 RI and addressed during the toxicity and bioaccumulation testing summarized in this report.
Specific methods associated with sample receipt and preparation, toxici_, and bioaccumulation testing,
and interpretation of test results are discussed in Section 2.

1.3 Experimental Design for Toxicity and Bioaccumulation Testing

This section describes the design for the various toxicity and bioaccumt lation tests on the IR Site 2 RI
samples by the Battelle MSL.

C-1



RI Report IR Site 2, Alameda Point, California Appendix C-Toxicity and Bioaccumulation Summary

Table 1-1. Ecological Risk Questions Addressed by Toxicity and Bioaccumulation Testing

Risk Question Addressed I Test Conducted I Endpoint Evaluated
Do concentrations of contaminants of potential Eohaustorius estuariu,: 10- Survival
environmental concern in sediment pose unacceptable day acute toxicity test
incremental ecological risk to aquatic benthic
invertebrates?

Do concentrations of contaminants of potential Atherinops affinis 7-d_y Survival (acute) and
environmental concern in surface water pose acute!chroniCtoxicity test growth (chronic)
unacceptable incremental risk to fish?

Do concentrations of contaminants of potential Americamysis bahia 7.day Survival (acute) and
environmental concern in surface water pose acute/chronic toxicity test growth (chronic)
unacceptable incremental risk to water column
invertebrates?

Do the body burdens of contaminants of potential Macoma nasuta and/_ ephtys Contaminant concen-
environmental concern in organisms exposed to caecoides 28-day trations in depurated and
sediment or soil pose an unacceptable risk to upper bioaccumulation test non-depurated test
trophic level receptors? organism tissues

1.3.1 Sediment and Soil Testing

To evaluatethe toxicity and bioaccumulationpotential associatedwith contaminantsof potential
environmental concern in nonaqueous environmental media, sediment and soil samples were collected
from a variety of locations at IR Site 2, a reference site (CCSP), and control locations. Sediment samples
were collected at six locations in the North Pond and at six locations in the South Pond in the West Beach
Wetlands (Figure 1-1) and at five locations in suitably similar wetland h _bitatat CCSP (Figure 1-2 and

_€ Table 1-2). Soil samples were collected from four locations at IR Site 2 (Figure 1-1) and three locations
at CCSP (Figure 1-2and Table 1-2). On the figures, sediment samples _re designated as "SED" and soil
samples are designated as "SOC" and "SOG". The amphipod Eohausto/ius estuarius was used for acute
toxicity testing, whereas the bent-nosed clam, Macoma nasuta, and the polychaete worm, Nepthys
caecoides, were used to assess bioaccumulation potential. Toxicity to sediment dwelling amphipods was
examined using a 10-day exposure to IR Site 2, CCSP, and control sediraents followed by an evaluation
of test organism survival.

Macoma nasuta and N. caecoides bioaccumulation sediment and soil ex 9osures extended for a period of
28 days. Survival was evaluated and the tissues ofdepurated (24-hour gut purging in clean water) and
non-depurated surviving test organisms were harvested for chemical analyses that were conducted at
other laboratories. Control sediment for the E. estuarius testing was obtained from Yaquina Bay, Oregon
by the test organism supplier, and control sediment for M. nasuta and N. caecoides was obtained from an
appropriate control site near MSL in Sequim Bay, Washington.

1.3.2 Surface Water Testing

To evaluate the potential for acute and chronic toxicity associated with _queous environmental media,
surface water samples were collected from six locations in both the Norlh and South Ponds in the West
Beach Wetlands (Figure 1-1), and from five suitably similar habitat locations at CCSP (Figure 1-2and
Table 1-3). On the figures, surface water samples are designated as "SWA". The mysid shrimp
Americamysis bahia and fish Atherinops affinis (topsmelt) were used to assess both acute (measured as
survival) and chronic (measured as growth) toxicity effects. Each test o!ganism was exposed for seven
days to a dilution series of each surface water sample. Seawater from Scquim Bay, Washington, was used
as the diluent and control for each exposure dilution series.
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l

Figure 1-1. IR Site 2 Sediment, Soil_and Surface Water Sampling Locations for
Bioaccum ulatlon/Toxicity Testing
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Figure 1-2. China Camp State Park Reference Sediment, Soil, and Surface Water Sampling
Locations for Bioaccumulalion/Toxicity Testing
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Table 1-2. Testing Matrix for Sediment and Soil Samples

M. nasuta
E. estuarius N. caecoides

Station ID Location Acute Toxicit] Bioaccumulation
SED07 North Pond sediment X X
SED08 North Pond sediment X X
SED09 North Pond sediment X X
SED10 North Pond sediment X X
SED11 North Pond sediment X X
SED12 North Pond sediment X X
SED13 SouthPond sediment X X
SED14 SouthPond sediment X X
SED15 SouthPond sediment X X
SED16 SouthPond sediment X X
SED17 SouthPond sediment X X
SED18 SouthPond sediment X X
SED19 CCSPditch sediment X X

SED20 CCSPpond sediment X X
SED21 CCSPpond sediment X X
SED22 CCSPoffshore sediment X X
SED23 CCSPoffshore sediment X X

SOC122 CCSP wetland soil Not tested X

SOC123 CCSP wetland soil Not tested X

SOC125 CCSP wetland soil Not tested X
SOC42 IR Site 2 wetland soil Not tested X

SOC48 IR Site 2 wetland soil Not tested X

SOC50 IR Site 2 wetland soil Not tested X

SOG11 IR Site 2 wetland soil Not tested X

MN Control Sequim Bay, WA (sediment) Not tested X

Eoh Control Yaquina Bay, OR (sediment) X Nottested
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Table 1-3. Testing Matrix for Surface Wate]_ Testing

A. bahia A. affinis
Acute/Chronic Acute/Chronic

Station ID Location Toxicity Toxicity
SWA01 North Pond X X
SWA02 North Pond X X
SWA03 North Pond X X
SWA04 North Pond X X
SWA05 North Pond X X
SWA06 NorthPond X X
SWA07 South Pond X X
SWA08 South Pond X X
SWA09 South Pond X X
SWA10 South Pond X X
SWA11 South Pond X X
SWA12 South Pond X X
SWA13 CCSP X X
SWA14 CCSP X X
SWA15 CCSP X X
SWA16 CCSP X X
SWA17 CCSP X X

Control Sequim Bay X X
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2.0 METHODS

This section describes the MSL test facility, sample receipt procedures, methods used to prepare sedi-
ment, soil, and surface water samples for testing, proccdurcs used to conduct the various tests, and the
methods used to interpret test results tests relative to pertinent ecological risk assessment questions.

2.1 MSL Test Facility Description

MSL is located on Sequim Bay, Washington(Iqgure 2-1). Fhe laboratory has access to large quantities of
unpolluted seawater and obtains i)-eshwater flom artesiat_wells on the MSL property. Testing in support
of the IR Site 2 RI program was conducted in the MSL Wet Laboratory facility, which contains over
5,000 square feet of research space. To accommodate the [R Site 2 RI program, the laboratory was
equipped with large-capacity water tables designed to maintain the desired test conditions. The test
temperature was maintained on the water tables by regulating the llow of ambient and/or heated seawater
through an automated water renewal system (Figure 2-2). Light regime was controlled to meet appro-
priate testing requirements, and aeration was available for all tests. Acute and chronic solid-phase and
water testing wasconducted on water tables under static conditions, but an intermittent flow system or
manual renewals were used, when necessary, to ensure that interstitial water ammonia, pH, and salinity
levels were within specified test ranges. Bioaccumulation exposures using 3_Lnasuta and N. caecoides
were performed using the flowthrough seawater system (Figure 2-3).

Figure 2-1. MSL Wet Laboratory Facility on Sequim Bay
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Figure 2-2. Water Table System for Acute and Chronic Testing

Figure 2-3. Flowthrough Water Table System for Bioaccumulation Testing
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2.2 Sediment, Soil, and Surface Water Receipt

Seventeensedimentandnine soil sampleswere collected at IR Site2 andCCSPbetween March12 and
March 19,2005 for the toxicity andbioaccumulationtestingprogram. Samples were received atMSL
within five days of collection, andsedimenttestsbegan within the six-week holding timespecified in the
SAP. Uponarrivalatthe laboratory,14of the 26 sampleswere slightly outsideof the storageand
shipping temperaturerange specified in the SAP (4° ± 2°C). The majorityof the out-of-rangesamples
(12 of the 14) were below the lower temperaturelimitof 2°C;however, !lonearrivedfrozen (Table2-1).
In addition,one of the two containersholding soil sample SOC42 wascrackedwhen itarrivedat MSL.
That containerandits contentswere immediatelyplacedin a clean storagecontainerto preservesample
integrity. Acute toxicity andbioaccumulationtestingwas conductedon all 17sedimentsamples, and
bioaccumulationtestingwas conductedon seven of the nine soil sample:;,as directedby the IR Site2
ProgramManager.

Table 2-1. Summary of Sediment and Soil Sample Collection and Testing

SampleCollection,Receipt,andTestingDates
Sample M nasuta Temperature

Sample Receipt E. estuarius N. caecoides onArrival
StationID Collection at MSL TestStart Tt Start (°C)(a)

SED07 3/12/2005 3/16/2005 3/30/2005 3/_0/2005 1.7

SED08 3/12/2005 3/14/2005 3/30/2005 3/]0/2005 2.6

SED09 3/12/2005 3/14/2005 3/30/2005 3/30/2005 4.4

SED10 3/12/2005 3/14/2005 3/30/2005 3/30/2005 7.7

SED11 3/12/2005 3/16/2005 3/30/2005 3/30/2005 1.0

SED12 3/12/2005 3/14/2005 3/30/2005 3/30/2005 1.3

SED13 3/14/2005 3/16/2005 3/30/2005 3/30/2005 0.9

SED14 3/14/2005 3/16/2005 3/30/2005 3/]0/2005 0.7

SED15 3/14/2005 3/16/2005 3/30/2005 3/30/2005 0.8

SED16 3/14/2005 3/16/2005 3/30/2005 3/20/2005 0.5

SED17 3/14/2005 3/16/2005 3/30/2005 3/20/2005 1.3

SED18 3/14/2005 3/16/2005 3/30/2005 3/!0/2005 1.7

SED19 3/11/2005 3/14/2005 3/30/2005 3/20/2005 2.1
SED20 3/11/2005 3/14/2005 3/30/2005 3/! 0/2005 0.2

SED21 3/11/2005 3/14/2005 3/30/2005 3/2 0/2005 2.9

SED22 3/11/2005 3/14/2005 3/30/2005 3/2 0/2005 4.1

SED23 3/11/2005 3/16/2005 3/30/2005 3/20/2005 0.8

SOC42 3/19/2005 3/21/2005 Not tested 3/__0/2005 3.2

SOC48 3/19/2005 3/21/2005 Not tested 3/ 0/2005 3.5

SOC50 3/19/2005 3/21/2005 Not tested 3/2 0/2005 4.5

SOC122 3/18/2005 3/21/2005 Not tested 3/ 0/2005 2.3
SOC123 3/18/2005 3/21/2005 Not tested 3/ 0/2005 7.1
SOC125 3/18/2005 3/21/2005 Not tested 3/ 0/2005 4.4
SOG03 3/19/2005 3/21/2005 Not tested N tested 2.9
SOG05 3/19/2005 3/21/2005 Not tested Nct tested 1.2
SOG11 3/19/2005 3/21/2005 Not tested 3/ 0/2005 2.0

(a) Targetshippingrange= 4° ± 2°C.
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Seventeen surface water samples were collected at IR Site 2 and CCSP on March 11 and 12, 2005.

_, Samples were received at MSL within five days of collection, and watei toxicity tests were initiated
within the five-day holding time specified in the SAP. Fifteen of the 17 water samples were marginally
outside the storage and shipping temperature range specified in the SAP (4° + 2°C) upon arrival at MSL.
The majority of the out-of-range samples (13 of the 15) were above the apper temperature limit of 6°C
(Table 2-2). In general, surface water samples with the greatest deviati_,ns above receipt specifications
were shipped on the day of collection and received at the laboratory less than 24 hours later. It is quite
possible that, even with the large amounts of ice used in shipping, there was insufficient time between
collection and receipt to cool the large volumes of water (up to 20 L per sample).

There is no evidence to suggest that the storage/shipping temperature is,;ues noted for the sediment, soil,
and surface water samples in any way compromised the integrity of the _amples or influenced the toxicity
and bioaccumulation testing.

Table 2-2. Summary of Surface Water Sample Collection and Testing

Sample Collection, Receipt, and Testing Dates
Sample Temperature

Sample Receipt Salinity A. bahi_ A. affinis on Arrival
Station ID Collection at MSL Adjustment Test Stal Test Start (°C)(a)

SWA01 3/11/2005 3/12/2005 3/14/2005 3/15/200 3/16/2005 8.5
SWA02 3/11/2005 3/12/2005 3/14/2005 3/15/200 3/16/2005 9.6
SWA03 3/11/2005 3/12/2005 3/14/2005 3/15/200 3/16/2005 6.2
SWA04 3/11/2005 3/12/2005 3/14/2005 3/15/200 3/16/2005 6.2
SWA05 3/11/2005 3/12/2005 3/14/2005 3/15/200 3/16/2005 8.5
SWA06 3/11/2005 3/'12/2005 3/14/2005 3/15/200 3/16/2005 9.6
SWA07 3/12/2005 3/14/2005 3/14/2005 3/15/200 3/16/2005 0.1
SWA08 3/12/2005 3/14/2005 3/14/2005 3/15/200 3/16/2005 0.1
SWA09 3/12/2005 3/14/2005 3/14/2005 3/15/200 3/16/2005 2.4
SWA10 3/12/2005 3/14/2005 3/14/2005 3/15/200 3/16/2005 2.4
SWA11 3/12/2005 3/14/2005 3/14/2005 3/15/200 3/16/2005 7.2
SWA12 3/12/2005 3/14/2005 3/14/2005 3/15/200 3/16/2005 7.2
SWA13 3/11/2005 3/12/2005 3/14/2005 3/15/200 3/16/2005 6.2
SWA14 3/11/2005 3/12/2005 3/14/2005 3/15/200 3/16/2005 6.2
SWA15 3/11/2005 3/12/2005 3/14/2005 3/15/200 3/16/2005 13.0
SWA16 3/11/2005 3/12/2005 3/14/2005 3/15/200 3/16/2005 13.0
SWA17 3/11/2005 3/12/2005 3/14/2005 3/15/200 3/16/2005 9.1

(a) Target shipping range = 4°• 2°C.

2.3 Preparation of Samples

2.3.1 Sediment and Soil Samples

Upon arrivalat MSL, sedimentandsoil sampleswere storedat approxiraately4°C in MSL's walk-incold
room. Sampleswere homogenizedbefore shipping and requiredno additionalhomogenizationbefore
testing. Porewater was obtained from sediment and soil subsamples by zentrifugation to determine inter-
stitial salinity, pH, temperature, and total and unionized ammonia concentrations and also to determine
whether salinity or ammonia concentrations were within acceptable testing ranges. Porewater was
obtained from each of the 17sediment samples. All soil samples excep! one were too dry to permit pore-
water extraction (Table 2-3). Interstitial salinity was measured using a _alibrated refractometer from
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Table 2-3. Initial Porewater Measurements

Total Unionized
Initial Salinity Ammonia Ammonia

Station ID (%0) pH (mg/L) (mg/L)
SED07 7.7 22.5 0.425
SED08 7.6 13.5 0.202
SED09 7.9 23.0 0.703
SEDI0 7.6 8.5 0.127
SEDI l 7.6 18.9 0.294
SED12 7.7 18.4 0.351
SED13 5.8 0.425
SED14 7.9 26.3
SED15 31.0 7.9 20.0 0.575
SEDI6 7.5 43.1 0.484
SEDI7 7.8 57.0
SEDl8 7.9 29.4 _:_ _,_0_89::-::_::_'._.
SEDI9 4.7 0.031
SED20 13.7 0.068
SED21 10.3 0.040
SED22 1.8 0.008
SED23 7.3 3.l 0.025
SOC 122 Not measured Not measured Not measured Not measured
SOC 123 Not measured Not measured Not measured Not measured

)

SOC125 Not measured Not measured Not measured Not measured
SOC42 Not measured Not measured Not measured Not measured

SOC48 Not measured Not measured Not measured Not measured E" "_
SOC50 Not measured Not measured Not measured Not measured
SOG03 Not measured Not measured Not measured Not measured
SOG05 7.7 0.7 0.015
SOG1l Not measured Not measured Not measured Not measured

(a) Gray shading indicates samples outside of target testing ranges: salinity 28-32%o,pH
7.3-8.3, total ammonia <60 rag/L, unionized ammonia < 0.8 mg/L.

Cambridge Instruments, Inc. with an operating range of 0 to 160 parts per thousand (%0). Temperature,
pH, and total ammonia were measured using an Orion Research Model 920A multiparameter meter
equipped with a Model 910600 probe for pH, a Model 95-12 probe for ammonia, and a Model
ATC-917005 probe for temperature. The concentration of unionized ammonia in the porewater extracted
from the sediment and soil samples was calculated from temperature, pH, salinity, and total ammonia data
using a relationship described by Whitfield (1974).

Porewater from sediment samples SED 16 and SED 17 exceeded the upper testing limit established for
salinity (30 + 2%o), while the porewater generated from l 4 sediment, samples and one soil sample exhib-
ited salinities below the lower testing limit. Interstitial salinity ranged from 2%o(soil sample SOG05) to
98%o (sediment sample SED16). The low porewater salinity in SOG05 is not considered remarkable
given that this is a soil (terrestrial) sample rather than a sediment (pond or bay)sample. All samples
tested were within the acceptable tolerance limit for total ammonia for E. estuarius testing (60 rag/L).
Porewater derived from three sediment samples exhibited unionized ammonia concentrations above the
tolerance limit established for E. estuarius (0.8 rag/L). Porewater derived from the majority of sediment
and soil samples was within the acceptable pH range established for testing (7.3 to 8.3). Before " /'_x,
E. estuarius toxicity testing began, an intermittent flow system was used to ensure that interstitial salinity,
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total ammonia,:and unionized ammonia levels were within specified testing limits for all samples. Thisequilibration procedure is discussed in Section 2.3.2.

2.3.2 Acclimation and Water Renewal Procedure for E. estuarius Testing

Initial interstitial salinity was outside the acceptable E. estuarius testing range for many individual sedi-
ment samples, and interstitial ammonia levels were higher than the acceptable testing range in two sam-
ples (Table 2-3). As such, it was necessary to induce acceptable baseline test conditions in these sediment
samples using an automated water renewal system before introducing the test organisms. Automated
water renewal began two days before testing started (defined as Day -2) and was operated twice daily for
approximately one hour on Day -2 and Day -1 (one day before testing began). The system provided
100% overlying water volume renewal with each operation, or two volume renewals for each 24-hour
period, using clean Sequim Bay seawater of appropriate salinity and temperature. During the 10-day
E. estuarius testing, renewals of specific samples were used ifwater quality parameters for that sample
were outside the predefined test ranges. The water renewal procedure involved carefully removing
approximately 75% of the overlying water using a screened suction tube and replacing it with clean
Sequim Bay seawater at appropriate salinity and temperature. Care was taken not to resuspend sediment
during the renewal process. If the applicable testing range of a particular parameter was exceeded in one
replicate of a particular sample, all replicates of that sample were renewed. Water renewals were required
for six of the 17 sediment samples to mitigate issues with salinity or pH during the course of the
E. estuarius testing (i.e., on or after Day 0). The majority of these water renewals occurred on test
days 7 and 8. Water in the sediment sample SED16 test was also renewed on test day 2 to reduce salinity
(Table 2-4).

Table 2-4. Overlying Water Renewal Activities
Test Day

Statioa|O -2[-1 Iol|l 2 131415161 7 I 8 1911o
SED07 A, 2x_) A, 2x M, pHCb) -
SED08 A, 2x A, 2x - , - M, pH M, pH -
SED09 A, 2x A, 2x - -

SED10 A, 2x A, 2x M, pH - -
SEDI 1 A, 2x A, 2x M, pH -
SED12 A, 2x A, 2x M, pH M, pH -
SEDI3 A, 2x A, 2x - -
SEDI4 A, 2x A, 2x - - -

SEDl5 A, 2x A, 2x - - -
SED16 A, 2x A, 2x M, S_c! M, S -
SED17 A, 2x A, 2x - - -
SEDI8 A, 2x A, 2x - - -

SED19 A, 2x A, 2x - - -
SED20 A, 2x A, 2x - -
SED21 A, 2x A, 2x - -

SED22 A, 2x A, 2x - - -
SED23 A, 2x A, 2x
Eoh Control A, 2x A, 2x

(a) A, 2x: Automated renewal system used to purge twice in 24-hour period.
(b) M, pH: Water renewal due to pH increases.
(c) M, S: Water renewal due to salinity increase.

©
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For all sediment samples, the intermittent flow system successfully reduced porewater ammonia concert- #----,,
trations to within the acceptable testing range before testing began (Table 2-5). Porewater salinity was
brought within the acceptable testing range for all but four sediment samples before testing began
(Table 2-6). Of the four samples with salinity levels outside the acceptable testing range at Day 0, three
samples (SED 16, SED22, and SED23) remained outside the acceptable range by Day 5. Only one treat-
ment (SED16) remained outside the acceptable salinity range at the end of the test (Day 10). Overall, the
water renewal system proved to be an effective tool for reducing or eliminating the potential for con-
founding effects associated with salinity and ammonia. This is illustrated in Figures 2-4 and 2-5. The
potential influence of salinity during E. estuarius testing is more fully explored in Section 3.

Table 2-5. Porewater Ammonia Measurements

3/22/2005 (initial) 3/29/2005 (day-l) 3/30/2005 (day 0) 4/4/2005 (day 5) 4/9/2005 (day 10)

Station ID Total IUnionized Total [Unionized Total IUnionized Totall Unionized Total Iunionized
SED07 22:5 0.43 15.1 0.29 7.5 0.14 7.3 0.1 6.0 0.07
SED08 13.5 0.20 13.1 0.19 6.8 0.08 5.3 0.0 3.2 0.0l
SED09 23.0 0.70 16.6 0.49 9.8 0.22 9.3 0.2 6.7 0.09
SEDI0 8.5 0.13 9.3 0.22 5.9 0.09 3.6 0.0 3.5 0.02
SEDll 18.9 0.29 12.1 0.27 6.5 0.12 6.6 0.1 2.9 0.0l
SED12 18.4 0.35 13.5 0.24 8.7 0.13 6.4 0.1 4.4 0.01
SED13 5.8 0.43 4.5 0.25 3.6 0.13 2.7 0.1 1.7 0.06
SED14 26.3 _,_v,.a_:,:_ 16 0.61 11.0 0.26 7.6 0.2 6.0 0.13
SED15 20.0 0.58 13.3 0.48 7.5 0.22 6.6 0.2 5.3 0.15
SED16 43.1 0.48 _b) 33.1 0.61tb) 17.5 0.31 16.1 0.3 tb) 7.6 0.20

SED17 57.0 1.29ta) 36.8 :_v_;_:_'_(a_"_.,_:23.8 0.35 12.4 0.4 13.2 0.37 _-"'_
SED18 29.4 _¢;!_j_8_{a_¢,:17.4 0.49 14.3 0.4l 8.1 0.2 5.0 0.14
SEDI9 4.7 0.03 4.6 0.02 3.7 0.01 3.6 0.0 5.1 0.01
SED20 13.7 0.07 l 1.3 0.04 6.9 0.02 6.4 0.0 4.0 0.01
SED2I 10.3 0.04 7.7 0.02 5.l 0.01 5.2 0.0 2.5 0.0l
SED22 1.8 0.01 2.9 0.20 2.4 0.01 2.1 0.0 2.2 0.01
SED23 3.l 0.03 3.8 0.03 2.7 0.01 1.8 0.0 0.9_c) 0.00_)
Eoh Control no data no data no data no data no data no data 12.3 0.1 8.2 0.08

(a) Grayshadingindicatessamplesoutsideof acceptabletestingrange.
(b) Unionizedammoniawasestimatedusinga salinityof40%o.
(c) Estimatedconcentrationbelowthedetectionlimit.

2.3.3 Surface Water Sample Preparation

Upon receipt of surface water samples at MSL, initial water quality measurements were taken using
appropriate instruments, including salinity, pH, and total and unionized ammonia (Table 2-7). Appropri-
ate testing limits for total ammonia concentrations for A. bahia and A. aJ]inis toxicity tests are not speci-
fied in guidance documents; however, total ammonia either was not detected in the majority of samples or
was present at concentrations below 5 mg/L. Salinity for all surface water samples was below the appro-
priate testing range of 30 + 2%0(ranging from 4.3 to 14.0%o), while pH was within the acceptable testing
range (7.8 + 0.5) for all samples. To meet the appropriate testing range for salinity, all surface water
samples required salinity adjustment. Adjustment was conducted through the addition of hypersaline
125%o) brine created by freezing Sequim Bay seawater and removing the supernantant (brine) fraction.
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Table 2-6, Porewater Salinity Measurements

3/22/05 3/29/05 3/30/04 4/4/05 4/9/05

Station ID Initial

SED07 29.0 30.0 30.0 28.0
SED08 300 28.0 30.0 31.0
SED09 28.0 30.0 31.0 30.0

SEDI0 29.0 29.0 32.0 30.0
SED11 29.0 30.0 30.0 30.0
SEDI2 28.0 28.0 30.0 30.0

SED13 280 29,0 30.0 30.0
SEDI4 29.0 28.0 30.0 300

SED15 31.0 32.0 32.0 32.0
SED16
SED17
SEDI8
SED19

SED20
SED21
SED22

SED23

Eoh Control

(a} Gray shading indicates samples outside the acceptable testing r_mg_.
(b) Unionized ammonla was estlnlatcd using n salinity of 40%_,
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Figure 2-4. Change in Porewater Salinity over Time (three examples)
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Figure 2-5. Change in Porewater Unionized Ammonia Concentrations over Time (three examples)

"Fable 2-7. Initial Surface Water Measurements

Initial Salinity('_ Total Ammonia Unionized Ammonia

Station ID %*_ pH Imp/L! Inlet/L?]WAI0 /, _ 8.2 1.0U not calculated
]WA03 U_.l_l_, 7,8 2,4 0,06

]WA05 ;_ _ _ 7.7 2.7 0.05WA12 i_ 8.2 1.0 U not calculated
*]WA16 _ I_t'J _ 8.1 I.OU not calculated
]WA08 8.3 1.0 U not calculated
]WAll -]:_t_;_ _ii:_: 8.3 1.0U notcalculated
]WA14 _."_i_'Z_:_]i_._[" 7.9 1.0 U not calculated
]WA09 •, "%_=]_-_r 8.2 1.0 U notcalculated
_WAI7 ,7.,&_:_t._[_ 82 t0 U not calculated
]WAI 5 _¢_.-_j,_ 7.6 1.0 U not calculated
WA04 ,:_, ,.,_: 7.7 1.9 004

]WAI3 'q_i_._;_ _.*__:_ 7.8 1.0U not calculated
]WA06 -'iYcj_ff_'_-, _ 7.7 2.8 0.06
]WA07 : :_2,:'_._,_i 8.2 1.0 U notcalculated
"]WA01 , _,-i_t_L,?- , 7.6 4.9 0.09
iWA02 ;-::! [_ %1_:, 7.8 2.9 0.08

(a) Gray shadingindicatessart*plesoutsideor"acceptabletestingrange.
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The following formula was used to calculate how much brine was added to each surface water sample to

_€ adjust salinity to within the acceptable testing range:

(Vf)(Sf) = (Vi)(Si) + (Va)(Sa)

In this formula,

Vf = total volume of water needed at final (target) salinity (uniformly 8.4 L based on test setup)
Sf = target salinity (30%0)

Vi = volume of water requiring adjustment (initial volume of bulk pond water sample)
Si = initial salinity of water requiring adjustment (initial salinity of bulk pond water sample)
Va = (Vf- Vi) = volume of brine needed to complete the adjustment
Sa = salinity of brine (125%o).

For example: the initial salinity of SWA02 was 11.8%o; therefore, the formula would be

(8.4)(30.0) -- (x)(11.8) + (8.4 - x)(125)
252 = ll.8x+ 1050- 125x

x = 7.05 L of pond water, therefore, 8.4 - 7.05 = 1.35 L of brine is needed to adjust salinity to 30%o.

Salinity adjustments were completed once before starting the surface water toxicity testing. The surface
water sample volume and required brine volume were gently mixed in a clean container before filling
appropriate test chambers. All salinity-adjusted surface water remaining was stored at 4°C pending its
use for water renewal during the water toxicity testing. A summary of the adjustments required for each
surface water sample and the final highest concentration resulting from the adjustments (percentage of the
original concentration) is presented in Table 2-8.

Table 2-8. Salinity Corrections for Surface Water

Surface 125%o

Initial Required Water Brine Final Highest Final
Station Salinity Test Volume Required Required Salinity Concentration

ID (%0) (L) (L) (L) (%0) (% of Original)
SWA01 10.2 8.4 6.95 1.45 30.0 82.7

SWA02 11.8 8.4 7.05 1.35 30.0 83.9
SWA03 11.7 8.4 7.05 1.35 30.0 83.9
SWA04 12.0 8.4 7.06 1.34 30.0 84.1
SWA05 11.9 8.4 7.06 1.34 30.0 84.1

SWA06 12.5 8.4 7.09 1.31 30.0 84.4
SWA07 14.0 8.4 7.19 1.21 30.0 85.6
SWA08 13.9 8.4 7.18 1.22 30.0 85.5
SWA09 13.9 8.4 7.18 1.22 30.0 85.5

SWA10 13.8 8.4 7.18 1.22 30.0 85.5
SWA 11 13.6 8.4 7.17 1.23 30.0 85.4
SWA 12 13.6 8.4 7.17 1.23 30.0 85.4
SWA13 4.7 8.4 6.63 1.77 30.0 78.9
SWA14 4.3 8.4 6.61 1.79 30.0 78.7
SWA15 4.32 8.4 6.61 1.79 30.0 78.7

SWA16 11.8 8.4 7.05 1.35 30.0 83.9

SWA 17 12.1 8.4 7.07 1.33 30.0 84.2

C-16



RI Report IR Site 2, Alameda Point, California Appendix C -Toxicity and Bioaccumulation Summary

Nominal dilution series testing concentrations for both A. bahia and A. affinis toxicity testing included

100, 75, 56, 42, 32, 24, 18, and 0%. Concentrations were created by serial dilution of the testing water _ir
after it was salinity corrected. Sequim Bay seawater was used as dilution water to generate the concen-
tration series and also to represent the 0% dilution for each sample. In most cases, the original addition of
hypersaline brine for salinity adjustment diluted the original concentration of the surface water sample by
15 to 20%. Thus, for a given sample, the highest concentration of surface water tested was actually
approximately 80 to 85% of the original concentration. This dilution factor was ultimately accounted for
in the statistical analyses associated with the water toxicity testing results. A brine control also was
included in the water tests by reducing the Sequim Bay water to the lowest salinity observed in the
stations with deoionized water and restoring it to 30%o salinity with brine. This control was tested in
triplicate and designed to evaluate whether the addition of brine influenced test results.

2.4 Labware Preparation and Cleaning

2.4.1 Glass and Plastic Labware

Prior to use, glass and plastic labware (e.g., jars, beakers, and graduated cylinders) were washed with
warm, soapy water, then rinsed once with tap water and three times with deionized water. Labware was
then soaked in 10% nitric acid for a minimum of two hours, then rinsed three times with deionized water

and allowed to air dry. Labware that was not immediately used was stored in noncontaminating storage
containers with tight-fitting lids.

2.4.2 Stainless Steel Labware

Stainless steel labware (e.g., mixing bowls, spoons, and spatulas) were washed with warm, soapy water,
rinsed once with tap water, then rinsed three times with deionized water and allowed to air dry. Clean,
dry utensils then were rinsed with methylene chloride under a fume hood and stored in clean _l_
noncontaminating containers with tight-fitting lids until used.

2.4.3 Other Laboratory Utensils

Other laboratory utensils and associated equipment (e.g., siphon hoses and water quality probes) were
rinsed with clean Sequim Bay seawater between uses to reduce the possibility of cross contamination.

2.5 10-Day Acute Toxicity Testing Using E. estuarius

A 10-day solid-phase acute toxicity bioassay was conducted using the amphipod E. estuarius to assess the
effects of contaminants of potential environmental concern in sediment. Evaluation of the porewater
fraction of the sediment samples indicated that initial salinity levels and ammonia concentrations were
outside target test ranges, necessitating water renewal before testing began and during the 10-day expo-
sure. In most cases, water renewal procedures eliminated or significantly reduced the impact of these
potential confounding factors. The acute toxicity testing endpoint was survival at the end of the 10-day
exposure. A description of the testing method used is presented below.

2.5.1 Test Organism Receipt and Acclimation

Nongravid adult E. estuarius were received from Northwestern Aquatic Sciences in Newport, Oregon on
March 24, 2005. They were shipped in small Tupperware containers with a minimal amount of water and
packed in insulated shipping containers. They arrived at approximately 6°C and required acclimation
before use in toxicity testing. To acclimate the amphipods to the test conditions, frozen Sequim Bay

seawater was added to Sequim Bay seawater at an ambient temperature of approximately 10°C, effec-
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tively creating a water bath temperature of 8.5°C. The acclimation process began by floating the

containers ofE. estuarius in the holding water to slow the temperature change they experienced. As the
frozen seawater melted and the holding table and tanks reached the ambient water temperature of
approximately 10°C, the contents of the containers were placed in flowthrough aquaria with screened
standpipes under slow flow conditions (less than 5 mL/min). The temperature was then increased by
approximately 2°C every 24 hours until appropriate testing temperatures were reached. During the
holding period, amphipods were fed an algal paste (Isochrysis spp.).

2.5.2 Test Initiation and Monitoring

The 10-dayE. estuarius toxicitytest protocol generallyfollowed the AmericanSociety of Testingand
MaterialsMethod 1367-99 (ASTM, 1999). The test design,conditions,andvaliditycriteriaare described
in Table 2-9. To begin the test, E. estuarius were sievedfromholding bins andplaced into bakingdishes

Table 2-9. E. estuarius Test Experimental Design

Parameter Guidance

TestOrganismAge Non_ravidadult
Slow flowthroughconditionsin aquariumwith native sediment;acclimate

Holding Conditions slowly to test temperature and salinity per MSL-T-002-01; feed slurry of
algal paste

Test Method ASTM E 1367-99

Test Duration 10 days
Test Material Sediment

Test Endpoint Survival

Number of Samples 18:12 IR Site 2, 5 CCSP, 1 control
Number of Replicates 5 per sample
Organisms per Replicate 20 per replicate
Test Chamber 1-L glass
Test Volume 175 mL (2 cm) sediment, fill to final volume of 950 mL
Ammonia Purging Based on porewater concentrations
Flow Conditions Static unless porewater total ammonia exceeds 60 mg/L
Test Renewal Renewals via automated system or manual, as required
Lighting Regime Continuous light
Temperature Range 15°C + 2°C
pH Range 7.3-8.3
Dissolved Oxygen Range >3.4 mg/L (40% of saturation @ 15°Cand 30%)
Salinity Range 30%o+ 2%o
Porewater Ammonia Limit <60 mg/L total ammonia
Ammonia Monitoring Frequency Preliminary porewater, then Day 0 and 10
Water Quality Monitoring
Frequency All replicates on Days 0 and 10, 1 replicate per treatment on other days
Observation Frequency After first hour, then daily.
Feeding Frequency No feeding during test
Test Validity Criteria Control Survival: mean >_90%;>_80%in each rep
Reference Toxicant Type Cadmium and ammonia
Reference Toxicant

Cadmium: 0, 2, 4, 8, 16, 32 mgiL; ammonia: 0, 20, 40, 80, 160, 320 mg/LConcentrations

Reference Toxicant Replicates 1replicate per concentration (both toxicants)
Reference Toxicant Validity Control survival: >90%; >-80%in each rep; LC-50 within control chart
Criteria ranges; and high cone. >50% mortality
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containing holding water maintained at test temperature. Using a light table, animals were checked for
appearance and behavior, and healthy animals were randomly allocated to small transfer containers
(five animals per container). Four transfer containers (20 amphipods total) were placed in a test container
(a 1-L jar) containing a sediment sample. Five replicates (i.e., five separate 1-L jars containing 20 amphi-
pods each) were tested for each sediment sample evaluated, including IR Site 2, CCSP, and control sedi-
ment from Yaquina Bay, Oregon. Test containers were randomly positioned on water tables and identi-
fied by treatment and position number only so laboratory technicians were unaware of the identity of any
of the containers or samples.

Test monitoring included measurement of salinity, pH, dissolved oxygen, and temperature in overlying
water of all test containers on Days 0 and 10 and in one replicate per sample on other days. Water quality
parameters were measured with a YSI Model 600XL multiparameter water quality meter connected to a
laptop computer. Water quality data were downloaded directly to an Excel TM spreadsheet modified to
capture and present the information in a standard format. At the conclusion of each round of water
quality measurements, information was saved to a computer disk and printed and reviewed by a
laboratory technician. Significant deviations from test-related water quality criteria were noted, and
corrective action was implemented when necessary to correct any out-of-range conditions. A summary of
water quality data is presented in Attachment A of this summary report; the entire water quality data set is
documented separately in an electronic data deliverable (EDD) containing all data generated during the
toxicity and bioaccumulation testing program.

2.5.3 Test Termination

At the end of the 10-day E. estuarius toxicity test, the contents of each exposure container were passed
through a 0.5-mm sieve, living and dead were counted, and missing animals were calculated. Missing
animals were assumed to have died and decomposed during the test period. To ensure that mortality
estimates were accurate, 10% of the samples were recounted by a second observer, and a dissecting
microscope was used to carefully examine moribund animals.

2.5.4 Reference Toxicant Evaluations

To assess organism sensitivity, four-day aqueous reference toxicant exposures were also conducted.
Two reference toxicants, ammonia and cadmium, were tested in a concentration series that included four
concentrations of the toxicant and one Sequim Bay seawater control. One replicate (i.e., 20 organisms in
a single test jar) of each concentration was tested, and the concentration resulting in 50% mortality
(LC-50) was determined based on nominal concentrations. The LC-50 results were compared with MSL
control charts to assess sensitivity and ensure the validity of the 10-day E. estuarius toxicity testing.

2.6 7-Day Acute and Chronic Toxicity Testing Using A. bahia

To assess the effect of contaminants of potential environmental concern in pond water at Alameda IR
Site 2 to sensitive water-column invertebrates, juvenile mysid shrimp (A. bahia) were exposed for seven
days to a dilution series of pond water corrected to test-specific salinity. Nominal water concentrations
were 100, 75, 56, 42, 32, 24, 18, and 0% (Sequim Bay seawater). Actual test concentrations were based
on the amount of dilution required to achieve salinity correction and varied with each pond water sample
(Table 2-8). Nominal dilution series concentrations will be used in the report to simplify text; however,
actual text concentrations were used in all calculations and estimates of toxicity. This test produced both
acute (survival) and chronic (growth) toxicity endpoints. A description of the testing method used is
presented below.
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2.6.1 Test Organism Receipt and Acclimation

Juvenile(less thanseven days old) A. bahia were provided by AquaticResearchOrganismsin Hampton,
New Jersey on March 11,2005. The animalsarrivedbelow the appropriatetesting temperaturerangeof
26° ± 1°C andrequiredacclimationpriorto the 7-daytoxicity testing. MSLstaffadjustedlaboratory
holdingwatertemperaturesto match the temperaturein theA. bahia shipping containersbefore releasing
the mysids into holding aquaria. Duringthe holding period, temperaturewas increasedby approximately
2°Cevery 24 hours untilthe appropriatetemperaturewas reached. A. bahia were fed live brine shrimp
napulii duringthe holdingperiodandthe 7-day test.

2.6.2 Test Initiation and Monitoring

Test initiationandmonitoringprocedures generally followed the guidancepresentedin the U.S. Environ-
mentalProtectionAgency guidance(U.S. EPA, 1991). A summary of the test methodis presented in
Table 2-10. Immediatelybefore testingbegan,A. bahia were removedfromholding aquariawith a small
mesh sieve andplaced in bakingdishes containingSequimBay seawatermaintainedat the appropriate
testingtemperature. A light table was used to ensurethat animalswere healthy andnot exhibitingerratic
behaviorthat couldsignify stress. Ten healthy organismswere allocatedto 1-L glassjars thatwere filled
with samplewater (IR Site 2 or CCSPsurfacewateror controlwater from SequimBay) andassigned
randompositions on a watertable. One replicate (i.e., container)per sample anddilutionseries concen-
trationwas tested. Test containerswere identifiedwith a watersample code andposition numberand
laboratory personnel were not aware of sample location or field designation codes.

Daily observations were made on all test containers, and dead animals were removed and noted on daily
monitoring sheets. Water quality was monitored in every test chamber at the beginning and end of the
test (Days 0 and 7) and in the 0, 18,42, and 100%dilution series concentration treatments on other test
days. As described above, water quality measurements were made with a YSI multiparameter meter
connected to a laptop computer. Water quality results were reviewed daily and corrective action taken,
when possible, to correct out-of-range conditions. Test water was renewed on Day 3 with additional
treatment water prepared just before testing and stored at 4°C. The water was warmed to test temperature
before use, and the renewal was accomplished by gently removing 75% of the water volume with a
screened siphon tube and replacing the water in a manner that minimized test organism disturbance.
The preparation and storage of surface water for toxicity testing is described in Section 2.3.3.

2.6.3 Test Termination

At the end of the 7-day exposure period, the test was terminated by gently removing the surviving
organisms with a small pipette and transferring them to small glass bowls for counting. During this
process, a light table and magnifying glass were used to assess the condition of test organisms. The
surviving organisms were rinsed in deionized water, transferred to a pre-weighed aluminum drying pan,
and dried at 60°Cfor 24 hours. After drying, the animals were placed in a desiccator to cool for one hour,
and then weighed to the nearest 0.01 mg on a calibrated analytical balance.

2.6.4 Reference Toxicant Evaluations

To assess test organism sensitivity, a four-day aqueous reference toxicant exposure using copper and
ammonia was also conducted. Both reference toxicants included five concentrations and a Sequim Bay
seawater control. One replicate of each concentration was tested, and the concentration resulting in 50%
mortality (LC-50) was determined. The LC-50 results were compared to MSL control charts to assess
sensitivity and to ensure the validity of the 7-day A. bahia toxicity testing.
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Table 2-10. A. bahia Test Experimental Design

Parameter I Guidance
Test OrganismAge: < 7 days
Holding Conditions: Temperature26 -4-loc; salinity 32 ± 2%0;feedArtemia nauplii
TestMethod: Adaptationof EPA/600/4-91/003
TestDuration: 7 days
TestMaterial: Bulk water

TestEndpoint: Survivaland_rowth
Numberof Treatments: 18

Cone. Series Before SalinityCorrection: 100, 75, 56, 42, 32, 24, 18, 0%
Numberof Replicates: 1 perconcentration
Organisms per Replicate: 10 per replicate
Test Chamber: 1-L glass
Test Volume: 600 mL

Ammonia Purging: None
Flow Conditions: Static renewal on Day 3
Lighting Regime: 16 light/8 dark
Temperature Range: 26° ± l°C
pH Range: 7.3-8.3
Dissolved Oxygen Range: >4 mg/L
Salinity Range: 30%o± 2%o
Porewater Ammonia Limit: Not applicable
Ammonia Monitoring Frequency: Measure total and unionized in bulk water before testing

All replicates on Days 0 and 7; low medium and high concentrations
Water Quality Monitoring Frequency: on other days
Observation Frequency: After first hour, then daily.

Twice daily: -75 Artemia nauplii!mysid at eachfeeding with
Feeding Frequency: feedings 8-12 hours apart

Mean control survival _>80%;average weight _>0.20mg per surviving
Test Validity Criteria:

mysid in control
Reference Toxicant Type: Copper and ammonia

Reference Toxicant Concentrations: Copper: 0, 50, 100, 200, 400, 600 p.g/L;
Ammonia: 0, 10, 18, 32, 56, 100 mg!L

Reference Toxicant Replicates: 1 replicate per concentration
Control survival: _>80%;LC-50 within control chart ranges; and highReference Toxicant Validity Criteria:
cone. >50% mortality

2.7 7-Day Acute and Chronic Toxicity Testing Using A. affinis

To assess the impactof contaminantsof potentialenvironmentalconcern in pond waterpresentat
AlamedaIR Site2 to fish species, topsmelt (A. affinis) were exposed for sevendays to a dilutionseries of
pondwatercorrectedto test-specific salinity. Nominal waterconcentrationswere 100, 75, 56, 42, 32, 24,
18,and0%(Sequim Bay seawater). Actual test concentrationswere based on the amountof dilution
requiredto correctsalinityandvariedwith each pondwater sample (Table 2-8). This test producedboth
acute(survival) andchronic (growth)toxicity endpoints. The testingmethodis describedbelow.

2.7.1 Test Organism Receipt and Acclimation

Juvenile(9 to 15 dayspost-hatch)A. affinis were providedby Bio Systems of Fort Collins,Coloradoon

March 11,2005. The animals arrived below appropriate testing temperatures (20° + 1°C) and required
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acclimation prior to the 7-day toxicity testing. MSL staff adjusted holding water temperatures to match

_n¢ the temperature in the A. affinis shipping containers before releasing the topsmelt into holding aquaria.
During the holding period, temperature was increased by approximately 2°C every 24 hours until the
appropriate temperature was achieved. A. affinis were fed live brine shrimp napulii during the holding
period and the 7-day test.

2.7.2 Test Initiation and Monitoring, and Renewal

Test initiation and monitoring procedures generally followed the guidance presented in U.S. EPA (1995).
A summary of the test method is presented in Table 2-11. Before testing began, A. affinis were removed
from the holding aquaria and placed in small 30-mL transfer cups containing Sequim Bay seawater
maintained at the appropriate testing temperature. A light table was used to ensure animals were healthy
and not exhibiting erratic behavior that could signify stress. Ten healthy organisms were allocated to

Table 2-11. A. affinis Test Experimental Design

Parameter I Guidance

Test Organism Age 9-15 days post-hatch
Holding Conditions Temperature 20±2°C; feed Artemia nauplii
Test Method Adaptation of EPA/600/R-95-136
Test Duration 7 days
Test Material Bulk water

Test Endpoint Survival and growth
Number of Treatments 18

Cone. Series before Salinity Correction 100, 75, 56, 42, 32, 24, 18, and 0%

_€ Number of Replicates 1 per concentration
Organisms per Replicate 10 per replicate
Test Chamber 1-L glass
Test Volume 600 mL

Ammonia Purging None
Flow Conditions Static renewal on Day 3
Lighting Regime 16 light!8 dark
Temperature Range 20° + 1°C

pH Range 7.0-9.0
Dissolved Oxygen Range >4 mg/L
Salinity Range 30 4-2%.
Porewater Ammonia Limit Not applicable
Ammonia Monitoring Frequency Measure total and unionized in bulk water before testing

Water Quality Monitoring Frequency All replicates on Days 0 and 7; low, medium, and high concentrations
on other days

Observation Frequency After first hour, then daily.
Twice daily: -40 Artemia nauplii/mysid at each feeding with feedings

Feeding Frequency 8-12 hours apart
Mean control survival >80%; average weight _>0.85mg per survivingTest Validity Criteria
mysid in control

Reference Toxicant Type Copper and Ammonia

Reference Toxicant Concentrations Copper: 0, 50, 100, 200, 400, 600 p.g/L;ammonia: 0, 10, 18, 32, 56,
100 mg/L

Reference Toxicant Replicates 1 replicate per concentration
Control survival: >80%; LC-50 within control chart ranges; and highReference Toxicant Validity Criteria
conc. >50% mortality
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exposure jars that were filled with sample water (surface water from IR Site 2 or CCSP, or control water

from Sequim Bay) and assigned random positions on a water table. One replicate (i.e., one container) per
sample and dilution series concentration was tested. Test containers were identified with a water sample
code and position number, and laboratory personnel were not aware of sample location or field
designation codes.

Daily observations were made on all test containers, and dead animals were removed and noted on daily
monitoring sheets. Water quality measurements were made in every test chamber at the beginning and
end of the test (Days 0 and 7) and in the 0, 18, 42, and 100% dilution series concentration treatments on
other test days. Water quality was measured with a YSI multiparameter meter connected to a laptop
computer. Results were reviewed daily and action taken, when possible, to correct out-of-range water
quality conditions. Test water was renewed on Day 3 with additional treatment water that was prepared
before testing and stored at 4°C. The water was warmed to test temperature before use, and the renewal
was achieved by gently removing 75% of the water volume with a screened siphon tube and replacing the
water in a manner that reduced test organism disturbance. The preparation and storage of surface water
for toxicity testing is described in Section 2.3.3.

2.7,3 Test Termination

At the end of the 7-day exposure period, the test was terminated by gently removing and counting the
surviving organisms. During this process, a light table and magnifying glass were used to assess the
condition of the animals. The surviving organisms were rinsed in deionized water, transferred to a pre-
weighed aluminum drying pan, and dried at 60°C for 24 hours. After drying, they were placed in a
desiccator to cool for one hour, then weighed to the nearest 0.01 mg on a calibrated analytical balance.

2.7.4 Reference Toxicant Evaluations

To assess test organism sensitivity, a four-day aqueous reference toxicant exposure using copper and
ammonia was also conducted. Both reference toxicants included five concentrations and a Sequim Bay
seawater control. One replicate of each concentration was tested, and the concentration resulting in 50%
mortality (LC-50) was determined based on nominal concentrations. The LC-50 results were compared
with MSL control charts to assess sensitivity and to ensure the validity of the 7-day A. affinis toxicity
testing.

2.8 28-Day Bioaccumulation Testing Using M. nasuta and N. caecoides

The clam M. nasuta and the polychaete worm N. caecoides were exposed to sediments and soils for
28 days to determine whether the body burdens of contaminants of potential environmental concern pose
an unacceptable risk to upper trophic-level receptors. The endpoint for these bioaccumulation tests is the
chemical analysis of tissue obtained from the exposed organisms. Exposures evaluated included sedi-
ments and soils from IR Site 2, CCSP, and control sediment from Sequim Bay. Survival observations
were used to assess overall test organism health throughout the course of the bioaccumulation testing and
to ensure the validity of the testing protocol. The testing method is described in this section.

2.8.1 Test Organism Receipt and Acclimation

M. nasuta from Discovery Bay, Washington were supplied by Gunstone & Associates of Sequim,
Washington. M. nasuta arrived at MSL on March 24, 2005. The Gunstone & Associates facility is only a
few miles from MSL, and test organisms were delivered promptly following collection and did not exper-
ience transport-related stress. Upon receipt at MSL, M. nasuta were removed from the coolers, placed on

a water table containing clean sand, and held under flowthrough conditions using unfiltered Sequim Bay
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seawater at temperatures similar to Discovery Bay. Temperatures were gradually increased 2°C every
24 hours until appropriate test conditions (15° + I°C) were reached. Because raw (unfiltered) seawater
was used during the flowthrough process, the clams were not fed.

N. caecoides were received from John Brezina of Dillon Beach, California on March 25, 2005.
N. caecoides were harvested with native sand and water, contained in plastic bags, and shipped in coolers.
The worms and sand were placed into bins containing clean sand on a flowthrough seawater table. The
holding conditions were adjusted to match shipping temperatures and gradually raised to appropriate test
temperatures (15° + I°C) at a rate of 2°C every 24 hours. Because the worms were shipped in native sand
and held in raw seawater, they were not fed.

2.8.2 Test Initiation and Monitoring

The M. nasuta andN. caecoides 28-daybioaccumulationtest generallyfollowed the guidancepresented
in the Inland Testing Manual (U.S. EPAAJSACE,1998). A summaryof the test methodis presented in
Table 2-12. Immediatelybefore testingbegan, M. nasuta andN. caecoMes were removed fromthe
holding sandusinga 2-ramsieve andplaced into bakingdishes. Laboratorystaff

Table 2-12. M. nasuta and N. caecoides Test Experimental Design

Parameter Guidance for M. nasuta and N. caecoides

M. nasuta: adult, 1-2 inches;N. caecoides: adult,approximately 5 toTestOrganismAge
8 cm in length

HoldingConditions Flowthrough conditionsat-15°C, slow acclimationto testconditions;
vigorous aerationfor N. caecoides

I_€ TestMethod Adaptationof Inland Testing Manual (U.S. EPA!USACE, 1998)
TestDuration 28 days
TestMaterial SedimentandSoil

TestEndpoint Tissue for chemical analysis
Numberof Treatments 25:19 test, 5 reference, 1control
Numberof Replicates 2 pertreatment
Organismsper Replicate 30 per replicate
TestChamber 10-gallon aquarium
Test Volume 4-L sediment per aquarium
Ammonia Purging None
Flow Conditions Flow through 125+10 mL/min
Lighting Regime 16 light/8 dark
Temperature Range 15° + I°C

pH Range 7.3-8.3
Dissolved Oxygen Range >4.6 mg/L
Salinity Range 30 4-2%0
Porewater Ammonia Limit Not applicable
Ammonia Monitoring Frequency None
Water Quality Monitoring Frequency All replicates on Days 0 and 28; 1 replicate per treatment on other days
Flowrate Measurement Frequency All replicated on Day 0, 1 replicate per treatment Mon, Wed, Fri
Observation Frequency After first hour, then daily.
Feeding Frequency No feeding during test
Test Validity Criteria Control survival >80%
Reference Toxicant Type None
Reference Toxicant Concentrations None
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assessed the condition of the organisms and only used those that were undamaged and exhibiting normal

behavior. Thirty clams and 30 worms were placed in a 10-gallon flowthrough aquarium containing the
appropriate sediment or soil sample (IR Site 2, CCSP, or Sequim Bay control). For each sample (i.e.,
treatment), two replicates (i.e., aquaria) were tested simultaneously. Test containers were identified with
a sediment/soil sample code and position number, and laboratory personnel were not aware of sample
location or field designation codes.

2.8.3 Test Termination

After 28 days of exposure to IR Site 2, CCSP sediments and soils and Sequim Bay control sediment, the
test was terminated. Organisms were removed by passing all sediment/soil through a 1.0-mm sieve. For
each treatment, surviving organisms from both replicates were combined, then divided equally into two
groups. One group was placed directly in precleaned containers for chemical analysis and classified as
nondepurated. Surviving organisms from the second group were placed back in a clean test aquarium and
allowed to gut purge for 24 hours under flowthrough conditions. After that they were placed in pre-
cleaned sample containers for chemical analysis and classified as depurated. Fecal material was removed
periodically from the aquaria during the depuration period. Prior to shipping, the shells ofM. nasuta were
scrubbed with a clean brush under flowing seawater to remove debris and growth, followed by shucking
using titanium knives. Recovered tissue was then placed in the precleaned shipping containers.
N. caecoides were gently rinsed with clean seawater to remove debris before being placed in shipping
containers. All samples were frozen, packed in coolers containing ice, and shipped to Columbia
Analytical Services via overnight delivery for processing and analysis.

Aquaria were observed daily, and test organism activity, sediment characteristics, and the presence of
turbid water was noted. Testing was conducted under flowthrough conditions, with sand-filtered Sequim
Bay water (adjusted to test temperature) introduced into each aquarium at a flowrate of 125 + 10 mL/min
and removed from the aquaria via a stand pipe. Flows were measured and recorded for one sample
replicate per day. Water quality was measured in every sample aquarium on test days 0 and 28 and in one
replicate for each sample on the other test days. Water quality measurements were made with a YSI
multiparameter meter connected to a laptop computer.

2.9 Statistical Methods

For the 10-day acute solid-phase test using the amphipod E. estuarius, descriptive statistics of the survival
data including the mean, standard deviation, and coefficient of variation were calculated for each station.
If the mean survival at all stations was greater than the San Francisco Bay reference envelope tolerance
limit of 69.5% (CSWRCB, 1998), statistical analysis was not conducted.

For the 7-day acute and chronic testing using the mysid shrimp A. bahia and the topsmelt fish A. affinis,
there was one replicate of each of eight water concentrations for a given station. If survival at the 100%
nominal concentration was greater than or equal to 80%, then any mortality was considered equivalent to
the acceptance limit allowed in the control (>80% survival). Variable survival or growth not refective of
a standard dose-response across water concentrations was considered noise. Thus, descriptive statistics
including the mean, standard deviation, and coefficient of variation were calculated for each station
averaging over all concentrations (i.e., ignoring concentration). Box plots were used to provide a visual
portrayal of the range of responses ignoring water concentration. A box plot portrays the data as a
rectangle bounded by the first and third quartiles and divided at the median value. Whiskers or lines
above and below the rectangle indicate a nonparametric distributional upper and lower limit based on the
quartiles. Extreme values are represented as an asterisk and are values outside these limits. A
nonparametric Kruskal-Wallis test was then used to compare the median survival for a given station to
determine whether there were significant differences (ct<0.05) among stations ignoring water concentra-
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tion. LC-50 for survival and EC-50 for growth could not be calculated when survival was greater than
50% for all concentrations and reduction in growth compared to the control was less than 50%. Linear
regression was used to test for a significant slope across water concentration where applicable.

For the 28-day bioaccumulation testing using M. nasuta and N. caecoides, dot plots of the survival data
including the mean and observed value for both replicates for each station were made to visualize the

variability in response. The Kruskal-Wallis test was used to compare the median survival for a given
station to determine whether there were significant differences (ct<0.05) among stations. Bioaccumu-
lation results were discussed elsewhere.

2.10 Interpretation of Testing Results

Risk questions addressed by acute, chronic, and bioaccumulation testing and associated criteria for inter-
preting test results are presented in Table 2-13. For the 10-day acute toxicity test using the amphipod
E. estuarius, mean survival in samples was compared with the San Francisco Bay reference envelope
tolerance limit. A sample was considered toxic if the mean survival was less than 69.5% of the survival
observed in a valid control exposure (CSWRCB, 1998).
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Table 2-13. Interpretation of Testing Results

Biological
Receptor Test

Class Risk Question Conducted Interpretation
Benthic Do concentrationsof 10-day The biological endpointfor this test is acute
Invertebrates contaminantsof potential E. estuarius toxicity (mortality)based on comparisonto San

concern in sediment pose acute toxicity Francisco Bay reference envelope tolerance
unacceptable incremental test limits for this species (CSWRCB, 1998).
ecological risk to aquatic Stations exhibiting survival less than 69.5% of
benthic invertebrates? control survival are considered toxic, whereas

those with higher survivals are considered
nontoxic.

Fish Do concentrations of 7-dayA. The biological endpoints for this test are survival
contaminants of potential affinis acute and growth. For survival, a Kruskal-Wallis
concern in surface water (survival) and nonparametric analyses is used to determine
pose unacceptable chronic whether there are significant differences
incremental ecological risk (growth), (ct<0.05) in median survival among stations.
to fish? toxicity tests Response in all concentrations for a given station

contributed to the median. A similar approach
was taken for growth, followed by the use of a
simple linear regression and slope test of water
concentration versus growth to determine
whether any regression relationship produced a
nonzero slope at Gt<0.05. Negative slopes were
considered to represent a toxic response.
Stations producing slopes different from zero are
considered different from other stations. LC-50
and EC-50 calculations for survival and growth
for each station were determined, when possible.

Water Do concentrations of 7-dayA. bahia The biological endpoints for this test are survival
Column contaminants of potential acute and and growth. For survival, a Kruskal-Wallis
Invertebrates concern in surface water chronic nonparametric analyses is used to determine

pose unacceptable toxicity tests whether there are significant differences
incremental ecological risk (ct<0.05) in median survival among stations.
to water column Response in all concentrations for a given station
invertebrates? contributed to the median. A similar approach

was taken for growth, followed by the use of a
simple linear regression and slope test of water
concentration versus growth to determine
whether any regression relationship produced a
nonzero slope at ct<0.05. Negative slopes were
considered to represent a toxic response.
Stations producing slopes different from zero are
considered different from other stations. LC-50
and EC-50 calculations for survival and growth
for each station were determined, when possible.

Benthic- Do the body burdens of 28-day Tissues are analyzed for concentrations of
Feeding and contaminants of potential M. nasuta and contaminants of potential concern, and these data
Fish-Eating concern in organisms N. virens are used in risk models to determine ecological
Birds exposed to sediment and bioaccumu- risk to upper trophic level receptors. The control

soil pose an unacceptable lation tests survival endpoint confirms the valid
ecological risk to upper implementation of the bioaccumulation tests.
trophic level receptors?

C-27



RI Report IR Site 2, Alameda Point, California Appendix C -Toxicity and Bioaccumulation Summary

3.0 RESULTS
The results of the toxicity and bioaccumulation testing conducted to support the ecological risk assess-
ment at IR Site 2 are presented in this section. Additional information on testing results may be found in
Attachments B and C at the end of this report and in the EDD.

3.1 10-Day Toxicity Testing Using E. estuarius

Summary information for the 10-day acute solid-phase test using the amphipod E. esmarius is presented
in Table 3-1. A summary of water quality measurements gathered in support of this testing (including
reference toxicant exposures) is presented in Attachment A, Table A-1. Water quality parameters (tem-
perature, salinity, dissolved oxygen, and pH) generally remained within specified testing ranges during
the test. However, salinity levels associated with the station exhibiting the highest porewater salinity
upon arrival at MSL (SED 16) remained elevated throughout the course of the toxicity testing. The water
renewal process that was used before or during testing successfully corrected all other salinity issues
(Table 2-6). Porewater ammonia levels (total and unionized) were below test-specific action limits for all
samples (Table 2-5). Fluctuations in water quality and exceedances of testing parameters did not influ-
ence test organism survival because survival exceeded 85% at most stations (Table 3-1). Survival in
control sediment exposures was 100%, validating the test. A complete summary of test organism survival
by sample and replicate can be found in Attachment B, Table B-1. Survival in the reference toxicant
treatments indicated appropriate test organism sensitivity (Attachment C, Table C-l).

Table 3-1. E. estuarius Survival Summary

Mean Percent Standard CoefficientStation |D Location Survival Deviation of Variation
CSWRCB Criteria 69.5
SED07 North Pond 95.0 4.1 4.3
SED08 North Pond 97.0 2.7 2.8
SED09 North Pond 96.0 2.2 2.3
SEDI 0 North Pond 95.0 5.0 5.3
SEDI l North Pond 98.0 4.5 4.6
SED12 North Pond 100.0 0.0 0.0
SED13 South Pond 100.0 0.0 0.0
SEDl4 South Pond 99.0 2.2 2.3
SED15 South Pond 95.0 3.5 3.7
SED16 South Pond 38.8 57.1
SED16b South Pond 85.0 9.0 10.6
SED17 South Pond 87.0 10.4 11.9
SED18 South Pond 99.0 2.2 2.3
SED19 CCSP 97.0 2.7 2.8
SED20 CCSP 99.0 2.2 2.3
SED2I CCSP 96.0 4.2 4.4
SED22 CCSP 94.0 8.9 9.5
SED23 CCSP 9l .0 6.5 7.2
Eoh Control Control 100.0 0.00 0.00

(a) Shaded cells indicate survival less than CSWRCB criterion.
(b) Mean survival with replicate 4 removed.
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E. estuarius survival in most stations exceeded 85%, whichis considered nontoxic based on comparisons
to toleranc,e limits presented in CSWRCB (1998). The exception to this was a mean survival of 68%
observed for sample SED 16. Mean survival at this station was influenced by 0% survival observed in one
of the five sample replicates (Replicate 4). It is likely this replicate did not receive animals when the test
began and thus represents invalid data. Removing this replicate from the mean calculation raises the
mean survival for SED 16 to 85%, which is also a nontoxic response. Thus, all sediment samples
examined are not considered to be acutely toxic.

3.2 7-Day Acute and Chronic Toxicity Testing Using A. bahia

Summary information for the 7-day acute and chronic toxicity testing using A. bahia is presented in Table
3-2. A summary of water quality measurements conducted in support of this test (including reference
toxicant exposures) is presented in Attachment A, Table A-2. Measured dissolved oxygen and pH levels
remained within specified testing ranges during the tests, but temperatures generally fell below the target
testing range for at least one day of the 7-day exposure. Salinity fell below the target range on at least one
day for sample SWA05, and maximum recorded salinities in all treatments were slightly above the upper
limit of 32%o, probably due to evaporation of water during the course of the tests.

Table 3-2. LC-50 and EC-50 Calculations for A. bahia Survival and Growth

Station ID Location LC-50 for Survival EC-50 for Growth

SWA01 North Pond >82.7 >82.7
SWA02 North Pond >83.9 >83.9

SWA03 North Pond >83.9 >83.9
SWA04 North Pond >84.1 >84. !
SWA05 North Pond >84.1 >84. I
SWA06 North Pond >84.4 >84.4
SWA07 South Pond >85.6 >85.6
SWA08 South Pond >85.5 >85.5
SWA09 South Pond >85.5 >85.5
SWAI 0 South Pond >85.5 >85.5
SWA11 South Pond >85.4 >85.4
SWAl2 South Pond >85.4 >85.4
SWA13 CCSP >78.9 >78.9
SWA14 CCSP >78.7 >78.7
SWAI 5 CCSP >78.7 >78.7
SWA16 CCSP >83.9 >83.9
SWA17 CCSP >84.2 >84.2
Brine Control Control >82.7 >82.7

Fluctuations in water quality did not affect test organism survival; overall survival for all samples and
dilutions exceeded 90% (Attachment B,Table B-2). Mean survival and growth for control surface water
samples were 98.2% and 0.23 mg, respectively. Both measures exceed test-specific control performance
(i.e., average survival >80% and average organism growth _>0.20mg at test termination), validating the
test. Survival in the reference toxicant treatments indicated appropriate test organism sensitivity
(Attachment C, Table C-2).
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Survival in the 100% nominal concentration for the 7-day acute toxicity testing using A. bahia was

_, greater than or equal to 90% for all stations. This survival was considered equivalent to that allowed in
the control (>80%) and the dose-response was not modeled. Variable survival not reflective of a standard
dose-response across water concentrations was considered noise. Thus, analysis between stations was
conducted by averaging over water concentrations (i.e., ignoring water concentrations).

Figure 3-1 presents a box plot of the range of survival observed over all water concentrations for each
station. Mean survival (solid circles), quartiles (--), potentially extreme values (*), and nonparametric
intervals based on the interquartile distance (whiskers) ignoring concentration are presented in the figure
when appropriate. For example, survival in Station SWA5 produced 100% survival in seven of eight
concentrations and 80% survival in one concentration. The mean of 97.5% is denoted by the solid circle,
and the lowest value (80%) is denoted by *. Survival of A. bahia was high (>80%) for all samples and
dilutions within a sample. Only two samples exhibited less than 90% survival, and neither was associated
with the highest dilution series concentration (Attachment B, Table B-2). The Kruskal-Wallis nonpara-
metric test failed to detect any statistically significant differences in median survival between stations
ignoring the water concentration (p = 0.82). As a consequence of salinity adjustment, the highest water
concentrations evaluated in the tests ranged from 78.7 to 85.6% surface water. High survivals in all treat-
ments prohibited the calculation of survival LC-50 values; thus, if an LC-50 exists, it is considered to be
greater than the highest tested water concentration tested (Table 3-2).

Growth results for A. bahia testing displayed greater variability than survival (Figure 3-2), with mean
organism weights ranging from 0.20 mg for the brine control sample exposure to 0.42 mg for the sample
SWA02 exposure. The Kruskal-Wallis nonparametric test found significant differences among stations
(p<0.05), with the brine control producing the lowest growth (Figure 3-2). Simple linear regression of
water concentration versus growth was significant (p<0.05) for only five samples (SWA03, SWA04,
SWA 10, SWA 12, and SWA 14). All water samples with significant regressions also exhibited positive
slopes, meaning that higher surface water concentrations had a beneficial, or hormestic, effect on growth.
Regression (R 2) ranged from 0.53 to 0.79 for these five samples. An EC-50 value for growth could not be
calculated because none of the waters tested reduced growth below that of the control sample. As a
result, EC-50 values were estimated to be higher than the highest water concentration tested for each
water sample tested (Table 3-2).

3.3 7-Day Acute and Chronic Toxicity Testing Using A. affinis

A summary of water quality measurements conducted in support of the 7-day acute and chronic toxicity
testing using A. affinis (including reference toxicant exposures) is presented in Attachment A, Table A-3.
Temperature and dissolved oxygen generally remained within specified testing ranges, but the upper limit
for salinity was exceeded for most samples on at least one test day. The upper or lower limits for pH
were exceeded in 5 of 17 samples (Attachment A, Table A-3). Fluctuations in water quality did not affect
test organism survival because overall survival for all samples and dilutions exceeded 90% (Attachment
B, Table B-4). Mean survival and mean individual growth for the control sample were 90% and 1.01 mg,
respectively, at test termination. Both measures exceeded test-specific control performance criteria
(average survival >80% and average per-individual growth >0.85 mg at test termination), validating the
tests. Survival in the reference toxicant treatment is presented in Attachment C, Table C-3. The LC-50
for copper was <205 rtg/L and is considered acceptable by U.S. EPA (1995).

Survival at the 100% nominal concentration for the 7-day acute toxicity testing using A. affinis was
greater than or equal to 80% for all stations. This survival was considered equivalent to that allowed in
the control (>80%) and the dose-response was not modeled. Variable survival not reflective of a standard
dose-response across water concentrations was considered noise. Thus, analysis between stations was
conducted by averaging over water concentrations (i.e., ignoring water concentrations).
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Figure 3-1. Range of Survival of A. bahia in all Water Exposure Concentrations for Each Station
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Figure 3-2. Range of Growth of A. bahia (mg) in all Water Exposure Concentrations for
Each Station

C-31



RI Report IR Site 2, Alameda Point, California Appendix C-Toxicity and Bioaccumulation Summary

Mean survival ofA. affinis ranged from 60% to 100%, with mean survival for all water concentrations
within a sample exceeding 80% (Figure 3-3). None of the observations with lower survival was associ-
ated with the higher dilution series concentrations for various samples. The Kruskal-Wallis nonpara-
metric test failed to detect any statistically significant differences in median survival between stations

ignoring water concentration (p = 0.24). Sample SWA 17 did have a significant negative slope (p = 0.02;
R 2 = 0.62), but the minimum survival was 80%. It was not possible to calculate specific LC-50 values for
survival for any sample, and instead the LC-50 was considered to be greater than the highest water
concentration tested for a particular sample (Table 3-3).

Growth results for A. affinis (ignoring water concentration) displayed only slightly greater variability than
survival (see Figure 3-4), with mean organism weights ranging from 0.97 mg for sample SWA07 to
1.25 mg for sample SWA03. Median weights were found to be significantly different (p = 0.001) among
samples, with greater post-test growth detected for samples SWA01, SWA03, SWA04, and SWA06.
Simple linear regression of growth against concentration was only significant (p = 0.04) for sample
SWA03 (R 2 = 0.53). Like A. bahia, all water concentration-growth linear relationships exhibited positive
slopes, meaning that higher water concentrations actually had a beneficial, or hormestic, effect on growth.
EC-50 values for growth could not be calculated, because none of the waters tested reduced growth below
that of the control sample. As a result, EC-50 values were considered to be higher than the highest water
concentration tested for each water sample tested (Table 3-3).

Table 3-3. LC-50 and EC-50 Calculations for A. affinis Survival and Growth

LC-50 EC-50
Station ID Location for Survival for Growth

SWA01 North Pond >82.7 >82.7
SWA02 North Pond >83.9 >83.9
SWA03 North Pond >83.9 >83.9
SWA04 North Pond >84.1 >84.1
SWA05 North Pond >84.1 >84.1
SWA06 North Pond >84.4 >84.4
SWA07 South Pond >85.6 >85.6
SWA08 South Pond >85.5 >85.5
SWA09 South Pond >85.5 >85.5
SWA10 South Pond >85.5 >85.5
SWA11 South Pond >85.4 >85.4
SWA12 South Pond >85.4 >85.4
SWA13 CCSP >78.9 >78.9
SWA14 CCSP >78.7 >78.7
SWA15 CCSP >78.7 >78.7
SWA16 CCSP >83.9 >83.9
SWA17 CCSP >84.2 >84.2
Brine Control Control >82.7 >82.7
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3.4 28-Day Bioaccumulation Testing Using M. nasuta and N. caecoides

A summaryof waterqualitymeasurementsconductedin supportof 28-daybioaccumulationtestingusing
M. nasuta andN. caecoides is presented in AttachmentA, Table A-4. Salinity andpH remainedwithin
specifiedtestingrangesduringthe test,but exceedanceof the uppertemperaturerangewas observed on at
least one test dayfor all samples. Dissolved oxygen levels also exceeded 100%saturationlimits on at
least one test dayfor all samples. The reasonforhigh dissolvedoxygen levels is unknown,but it may be
dueto algal growthoccurringin SequimBay thatcouldhave influencedflowthroughoxygen content
because recalibrationof the waterquality analyzeryielded similarresults. Temperatureexceedences were
generallyless than 1.5°C. SurvivalofM. nasuta in the control samplewas 76.7 and66.7% in replicates 1
and2, respectively. This was below the test criterionof 80%survivalandcouldsuggest a generalhealth
problem in the M. nasuta source population. Survival ofM. nasuta, however, was generallyacceptable,
with 58%of all sedimentstestedhaving at least 80%survival. SurvivalofN. caecoides was 93.3 and
100% in replicates 1 and2 of the control,respectively. These survivalratesareabove the N. caecoMes
test criterionof___80%,validatingthe polychaete worm portion of the bioaccumulationtesting.

Survival ofM. nasuta exposed to IR Site 2 sedimentsamples generally rangedfrom76.7 to 96.7%.
M. nasuta survivalwas 0%for sedimentsample SED16 from the SouthPond (Figure 3-5 andTable 3-4).
As discussedin Section2, SED16had the highest initialporewatersalinity (98%0)of any sediment
sampleevaluated(Table 2-3). It is possible thatthe high level ofporewater salinityaffectedM:.nasuta
survival for this sample. Meancontrol survivalwas 71.7%,less thantargetcontrol survivalforthis
species (Table 3-4). The reason for low controlsurvival is not known. SurvivalofM. nasuta exposed to
CCSPsedimentandsoil samples rangedfrom60 to 93.3%,andsurvivalofM. nasuta exposed to IR
Site 2 soil samples ranged from 33.3 to 66.7%. It is possible the soil matrixwas inappropriatefor this
species and influencedtest organismsurvival.

_€ Survival ofN. caecoides generally ranged from 53.3 to 100% except for sediment samples SED15,
SED16, and SED17 (all South Pond samples), for which survival was 30% or less (Figure 3-6 and
Table 3-4). Unlike the clam exposures, N. caecoides survival was quite high for sediments and soil.
Because the primary use ofbioaccumulation tests was to provide adequate tissue mass for analytical
chemistry to evaluate tissue burdens of contaminants, survival was included in the stated decision rules
for this study only to confirm the validity of the testing protocol. The study did yield sufficient tissue
volume to conduct laboratory chemical analysis of tissues, the results of which are discussed and
evaluated in Section 7.0 of the RI Report.

Table 3-4. M. nasuta andN. caecoides Survival

M. nasuta N. caecoides
StationID Location Repficate %Survival ReplicateI %Survival

SED07 NorthPondsediment 1 80.0 1 96.7
SED07 NorthPondsediment 2 80.0 2 70.0
SED08 NorthPondsediment 1 93.3 1 96.7
SED08 NorthPondsediment 2 90.0 2 83.3
SED09 NorthPondsediment 1 90.0 1 86.7
SED09 NorthPondsediment 2 86.7 2 90.0
SED10 NorthPondsediment 1 93.3 1 90.0
SED10 NorthPondsediment 2 90.0 2 93.3
SED11 NorthPondsediment 1 76.7 1 96.7
SED11 NorthPondsediment 2 86.7 2 93.3
SED12 NorthPondsediment 1 90.0 1 96.7
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Table 3-4. M. nasuta and N. caecoides Survival (Continued)

M. nasuta N. caecoides

Station ID Location Replicate I % Survival ReplicateI % Survival
SED12 North Pond sediment 2 80.0 2 83.3
SED13 South Pond sediment 1 96.7 1 100.0
SED13 South Pond sediment 2 93.3 2 100.0
SED14 South Pond sediment 1 93.3 1 93.3
SED14 South Pond sediment 2 76.7 2 93.3

SED15 South Pond sediment 1 86.7 1 0.0
SED 15 South Pond sediment 2 76.7 2 0.0
SED16 South Pond sediment 1 0.0 1 0.0

SED16 South Pond sediment 2 0.0 2 0.0
SED17 South Pond sediment 1 80.0 1 20.0
SED17 South Pond sediment 2 80.0 2 30.0
SED18 South Pond sediment 1 83.3 1 90.0

SED18 South Pond sediment 2 80.0 2 90.0
SED19 CCSP ditch sediment 1 80.0 1 90.0
SED19 CCSP ditch sediment 2 86.7 2 76.7

SED20 CCSP pond sediment 1 83.3 1 90.0
SED20 CCSP pond sediment 2 90.0 2 93.3
SED21 CCSP pond sediment 1 83.3 1 93.3
SED21 CCSP pond sediment 2 86.7 2 96.7
SED22 CCSP offshore sediment 1 60.0 1 90.0

SED22 CCSP offshore sediment 2 60.0 2 93.3
SED23 CCSP offshore sediment 1 80.0 1 93.3
SED23 CCSP offshore sediment 2 93.3 2 96.7
SOC-42 IR Site 2 wetland soil 1 33.3 1 80.0
SOC-42 IR Site 2 wetland soil 2 63.3 2 93.3

SOC-48 IR Site 2 wetland soil 1 50.0 1 86.7
SOC-48 IR Site 2 wetland soil 2 40.0 2 70.0
SOC-50 IR Site 2 wetland soil 1 66.7 1 96.7
SOC-50 IR Site 2 wetland soil 2 56.7 2 96.7
SOG-11 IR Site 2 wetland soil 1 36.7 1 53.3
SOG-11 IR Site 2 wetland soil 2 36.7 2 70.0
SOC-122 CCSP wetland soil 1 80.0 1 96.7

SOC-122 CCSP wetland soil 2 76.7 2 93.3
SOC-123 CCSP wetland soil 1 83.3 1 83.3
SOC-123 CCSP wetland soil 2 76.7 2 70.0
SOC-125 CCSP wetland soil 1 70.0 1 93.3

SOC-125 CCSP wetland soil 2 60.0 2 66.7
MN Control Control sediment 1 76.7 1 93.3
MN Control Control sediment 2 66.7 2 100.0
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4.0 CONCLUSIONS _
The conclusions provided in this section are based on the evaluation of testing protocols and data
following the interpretation criteria presented in Table 2-13. For the 10-day E. estuarius acute toxicity
test, sediment samples were considered nontoxic if the mean percent survival of amphipods was at least
69.5% of mean survival of amphipods in the control sediment samples (i.e., 69.5% survival in a sample
exposure relative to 100% survival in the control exposure). Water column impacts were based on the
dose response observed in the dilution series for each station.

4.1 Sediment Toxicity

Sediment samples from the South and North Ponds at IR Site 2 and CCSP were considered nontoxic with

the exception of South Pond sediment sample SED 16 (Table 4-1). Mean survival of amphipods in the
five SED16 sample replicates V_as68%. However, if Replicate 4 is excluded from the analysis, the mean
survival is 85%,which is a nontoxic response. No animals were found in Replicate 4 of the SED16
sample at test termination, and it is likely that this replicate was not initiated (i.e., amphipods were never
added to the test chamber) and potentially represents invalid data for this single replicate.

Table 4-1. Sediment Impacts Predicted by 10-Day E. estuarius Acute Toxicity Testing

Station ID Location Mean Percent Survival Impact Assessment

CSWRCB Criteria 69.5

SED07 North Pond 95.0 Not toxic

SED08 North Pond 97.0 Not toxic

SED09 NorthPond 96.0 Nottoxic ,,_'-'_
SED10 NorthPond 95.0 Nottoxic
SEDl I NorthPond 98.0 Nottoxic
SEDl2 NorthPond 100.0 Nottoxic
SED13 SouthPond 100.0 Nottoxic
SED14 SouthPond 99.0 Nottoxic
SED15 SouthPond 95.0 Nottoxic

SED16tb) SouthPond 85.0 Nottoxic
SED17 SouthPond 87.0 Nottoxic
SED18 SouthPond 99.0 Nottoxic

SEDl9 ChinaCampReference 97.0 Nottoxic
SED20 ChinaCampReference 99.0 Nottoxic
SED2l ChinaCamp Reference 96.0 Nottoxic
SED22 ChinaCamp Reference 94.0 Nottoxic
SED23 ChinaCampReference 91.0 Nottoxic
EohControl Control 100.0 Nottoxic

(a) ShadedcellsindicatesurvivalbelowCSWRCBcriterion.
(b) Meansurvivalwith Replicate 4 removed.

4.2 Surface Water Toxicity

A. bahia and A. aJfinis survival was >80% for most samples and dilutions. A water concentration-
response relationship was not present for the acute endpoint (survival). For some samples, a water con-
centration-response relationship was observed for the chronic (growth) endpoint, but in all cases, growth
increased with increasing test water concentration, indicating adverse chronic effects were not present. (" _
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Because of high survival and growth, it was not possible to calculate LC-50 and EC-50 estimates for these

_€ endpoints, respectively. Thus, none of the surface water samples from either the North or South Ponds of
IR Site 2 exhibited acute or chronic toxicity compared with water samples from CCSP (Table 4-2).

Table 4-2. Surface Water Impacts Predicted by 7-Day A. bahia and A. affinis Acute and Chronic
Toxicity Testing

A. affinis Survival andStation ID Location A. bahia Survival and Growth Growth

SWA01 NorthPond No impactsobserved No impactsobserved

SWA02 NorthPond No impactsobserved No impactsobserved

SWA03 NorthPond No impacts observed No impacts observed

SWA04 NorthPond No impacts observed No impacts observed

SWA05 NorthPond No impacts observed No impacts observed

SWA06 NorthPond No impactsobserved No impactsobserved

SWA07 SouthPond No impactsobserved No impactsobserved

SWA08 SouthPond No impacts observed No impacts observed

SWA09 SouthPond No impacts observed No impacts observed

SWAI0 SouthPond No impactsobserved No impactsobserved

SWA11 South Pond No impacts observed No impacts observed

SWA12 SouthPond No impactsobserved No impactsobserved

SWA13 CCSP NotToxic NotToxic

SWA14 CCSP NotToxic NotToxic

_W € SWA15 CCSP NotToxic NotToxic

SWA16 CCSP NotToxic NotToxic

SWA17 CCSP NotToxic NotToxic

BrineControl Control No impactsobserved No impactsobserved

4.3 Bioaccumulation Potential

Overall survival of both M. nasuta and N. caecoides in sediment and soil exposures were variable, with
0% M. nasuta survival observed in Station SED 16 and 0% N. caecoiedes survival observed in Stations

SED15 and SED16. In most cases, bioaccumulation test organism survival exceeded 80%. Mean
survival of M. nasuta in the control exposure fell slightly below the 80% target range; survival of
N. caecoides in the control exposure was acceptable. It is likely the high porewater salinity contributed to
the low survivals observed in some stations for both species and that seasonal fluctuations in M. nasuta
sensitivity contributed to the observed control response.

Survival was evaluated for the bioaccumulation study only to assess the impact of sediment and soil
exposures on the test organisms. The primary purpose of the bioaccumulation exposures was to provide
adequate tissue mass to evaluate tissue burdens of contaminants. The study did yield sufficient tissue
volume to conduct laboratory chemical analysis of tissues.

4.4 Statement of Uncertainty

The following sections summarize the uncertainties associated with the implementation of acute and
chronic toxicity tests and bioaccumulation exposures in support of the IR Site 2 RI.
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4.4.1 Shipping Temperatures for Sediment, Soil, and Surface Water

Sediment and soil samples for toxicity testing were received between March 14 and 21, 2005 at MSL.
Sixteen of the 26 sample containers arrived outside the acceptable temperature range of 4° + 2°C
(Table 2-1). Most of these 16 containers arrived at temperatures below the specified range but were not
frozen. Only two sediment samples (SED 10 and SOC123) arrived at temperatures above the specified
range. Survival ofE. estuarius, M. nasuta, and N. caecoides in tests conducted using these sediment
samples exceeded 70%, suggesting shipping conditions did not adversely affect test organism survival.

Water samples for toxicity testing were received on March 12 and 14, 2005. The majority of the samples
arrived at temperatures outside the acceptable shipping range (4° + 2°C; see Table 2-2). The majority
were above the upper temperature limit. In general, surface water samples with the greatest deviations
above receipt specifications were shipped on the day of collection and received at the laboratory less than
24-hours later. It is quite possible that, even with the large amounts of ice used shipping, there was
insufficient time between collecting and receipt to cool the large volumes of water (up to 20 L per
sample). High survival was observed in all samples and dilution series concentrations during A. bahia
and A. affinis testing. It is possible that volatile chemical constituents were affected by shipping tempera-
tures but unlikely because shipping temperatures were well below water temperatures observed in the
field during actual sample collection.

4.4.2 Confounding Factors

Potential confounding factors associated with solid-phase testing of sediment samples included the
presence of high-salinity conditions, the presence of total or unionized ammonia at concentrations that
might influence test organism survival, and the composition of the sediment or soil matrix (e.g., consist-
ency and debris present). Prior to initiating E. estuarius testing, it was necessary to renew water in certain
sediment sample containers to adjust porewater salinity to acceptable levels. It was necessary to reduce
porewater total and unionized ammonia levels in some sample containers to be within acceptable testing
limits. These procedures successfully resulted in acceptable testing conditions for all samples except
SED 16, which exhibited elevated interstitial salinity throughout the E. estuarius testing duration (Table 2-
9). It also was necessary before and during aqueous-phase testing to conduct certain corrections and
renewals to address testing temperatures and salinities.

E. estuarius survival exceeded reference envelope limits for most samples, and confounding factors
associated with ammonia and salinity did not appear to influence this test. Similarly, it does not appear
that potential confounding factors influenced the results of the aqueous-phase toxicity tests. Potential
confounding factors in the bioaccumulation testing program include general test organism health before
testing, salinity and ammonia issues similar to those encountered during toxicity testing, and the physical
characteristics of the soil samples, which could affect survival for sediment dwelling test organisms. It is
not possible to conclusively determine the effect of any of these potential confounding factors on the
bioaccumulation study results.

4.4.3 M. nasuta Control Survival

Survival ofM. nasuta in the native control sediment exposure was 76.7% and 66.7% in replicates 1 and 2,
respectively. This is below the test-specific criteria of>80% survival. The reason for low control
survival is not known and is problematic given the high survivals observed in other sediment samples
(Table 3-4). It is not possible to determine whether low M. nasuta control survival influenced contami-
nant uptake during the 28-day bioaccumulation exposure, but organisms surviving the 28-day exposure
appeared to be healthy and unaffected.
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ATTACHMENT A

WATER QUALITY SUMMARY INFORMATION FOR TOXICOLOGICAL TESTS
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Table A-I. Water Quality Summary for 10-d E. estuarius Test

Temperature (°C) Salinity 1%o) D.O. (m_/L) pH (units)
Station ID Min I Max I Mean Min I Max/Mean Min IMax/MeanMin I MaxIMean
Test Range 13.0 17.0 28.0 32.0 3.4 8.4 7.3 8.3
SED07 14.7 15.3 14.9 30.0 32.0 31.3 6.7 8.2 7.6 7.8 '_{_!i_ 8.1

SED08 14.7 l 5.3 15.0 30.3 32.0 31.2 7.0 8.2 7.7 7.8 :i_826!'_:i_ 8.3

SED09 14.7 15.2 14.9 30.8 31.9 31.4 7.2 8.2 7.7 7.7 i:_8_6_ 8.l

SEDI0 14.7 15.4 15.0 30. l 32.0 31.0 7.2 8.3 7.7 7.8 i_8_ 8.3

SEDll 14.7 15.2 14.9 30.5 31.9 31.2 7.l 8.3 7.7 7.7 _i_ii 8.2

SEDI2 14.6 15.2 14.9 30.2 31.9 31.l 7.2 8.2 7.6 7.8 _!¢_!_'f_ 8.2

SED13 14.7 15.2 14.9 30.6 32.0 31.5 7.3 8.4 7.8 7.8 8.3 8.0
SED14 14.6 15.2 14.9 31.1 32.0 31.5 7.3 8.3 7.8 7.8 8.3 8.l

SEDI5 14.7 15.4 14.9 31.7 i,}).2_.)':i_31.9 6.2 8.3 7.7 7.8 8.2 8.0

SED[6 14.7 15.3 14.9 31.3 _i;)i_}_ 32.9 7.1 8.1 7.6 7.8 8.2 8.0

SED17 14.7 15.5 15.0 31.8 32.5 !_J_2.)!2_i!i!7.0 8.3 7.7 7.8 8.2 8.0
SEDI8 14.7 15.4 15.0 30.9 31.9 31.5 7.2 8.3 7.7 7.8 8.3 8.0

SED19 14.7 15.4 14.9 30.1 31.7 30.9 7.1 _}!_'_/i_! 7.7 7.4 8.1 7.7
SED20 14.6 15.6 15.l 30.7 31.9 31.3 6.8 8.4 7.7 7.7 8.1 7.9

SED21 14.7 15.5 15.0 30.5 31.8 31.3 6.3 8.4 7.7 7.6 8.1 7.8
SED22 14.7 15.3 14.9 29.7 31.8 30.8 6.9 8.3 7.8 7.6 8.2 7.8

SED23 14.7 15.4 15.0 29.5 31.7 30.7 7.3 8.4 7.8 7.7 8.2 7.8

Control 14.7 15.3 14.9 31.6 i_:ii32i;_!i!!31.8 7.3 8.4 7.8 7.7 8.2 7.9

Cd Ref Tox 14.8 15.6 15.0 31.3 31.9 31.7 7.7 8.3 8.0 7.8 7.9 7.9

a. Shaded box indicates parameter out of specified range
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Table A-2. Water Quality Summary for 7-d A. bahia Test

Temperature (°C) Salinity 1%o) D.O. (m_/L) pH _units)
StationID Min 1Max IMean MiniMax/Mean Min]Max/Mean Min [Max [Mean
Target Range 25.0 27.0 28.0 32.0 >4.0 7.3 8.3
SWA0I _2:_]_i! 26.3 25.5 31,2 ij_3::,6:,: 31.9 5.9 7.l 6,7 7.7 i!!:_;_2 8.l

SWA02 i).i!_i_6_i 26.2 25.5 31.1 :,)!3_)_5!J:i31.8 5.6 7.l 6.5 7.8 8.3 8.1

SWA03 :,_2_76_i_ 26.3 25.6 31.0 !,)_"_;_i_(31.9 5.l 7.2 6.6 7.8 8.3 8.1

SWA04 ,_24Z:_8_ 26.4 25.6 30.6 ::_3:_:_,_ 31.8 6. l 7.2 6.7 7.8 _:_8714_ 8.1

SWA05 i:(_!;_5i"!i 26.3 25.6 _)_8!i{(_i-3_5_ 31.8 5.9 7.3 6.6 7.8 _8_:_iii 8.l

SWA06 !26.3 25.6 31.1 J!_i 31.9 5.7 7.1 6.6 7.8 {_i_! 8.1

SWA07 26.3 25.6 30.9 _3_!_ 31.8 6.1 7.6 6.8 7.7 _ 8.l

SWA08 _il}_i_! 26.3 25.6 31.0 iii)_:_}_)i31.9 6.l 7.5 6.8 7.8 .:"_8':4.::- 8.2

SWA09 '___)'7_!_i 26.4 25.7 31.1 ii3'2".'!_i!:31.8 5.8 7.4 6.7 7.8 _:_i_ 8.l

SWA10 _2_:_'!_-_ 26.4 25.5 31.0 ;:ii!_; 31.9 6.3 7.5 6.8 7.8 27_}8,_}31_8.2

SWAt1 26.4 25.6 31.1 _13_i::82 31.9 6.3 7.3 6.8 7.8 ,_:,_,;,::::;

SWAI2 _':)!g_!iii26.4 25.6 30.9 31.8 6.3 7.3 6.8 7.8 _i!8_}_i}8.2
........... :4}2viq:;i_ 6.0 7.5 6.8 7.8 8.2 8.0

SWAI4 !!i_;'._}iii 26.2 25.6 31.8 {;32:_,i_32_.;2'{_i 6.3 7.2 6.7 7.8 8.l 8.0

SWA15 iiiii2_ii_:_i 26.4 25.7 31.6 _:.;32):5_! 6.2 7.2 6.7 7.8 8.l 8.0

SWA16 ::-_!_:?ii31!!_ 26.3 25.6 31,2 32.0 5.9 7.3 6.7 7.8 8.2 8.0

SWA17 !_i!_i_8!_:_!26.3 25.7 30.9 31.9 6.0 7.3 6.7 7.7 8.2 8.0

Brine Control ;i2_'i_i 26.2 25.3 31.3 31.9 6.1 7.7 6.9 _:_:_7_.:: 8.0 7.6

Copper G
Ref Tox 25.0 26.4 25.9 32.1 32.6 32.4 6.6 7.2 6.7 7.9 8.l 8.0
Ammonia
Ref Tox 25.0 26.5 25.9 32.0 32.9 32.5 6.5 7.2 6.8 7.6 8.1 7.9

a. Shaded box indicates parameter out of specified range
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Q Table A-3. Water Quality Summary for 7-d A. affinis Test

Temperature(°C) Salinity I%o) D.O. (m_/L) pH (units)
6tation ID Min ]Max IMean Man [Max IMean Man I Maxl Mean Min I Max]Mean
Target Range 19.0 2 1.0 28.0 32.0 >4.0 7.3 8.3

SWA01 19.7 20.9 20.4 30.7 _32._,;_ 31.5 6.9 7.5 7.2 7.8 ,i)'_81_:_i!_,8.0

SWA02 19.7 20.9 20.4 30.6 _'_-Ji_:i_ 31.5 7.l 7.5 7.2 7.8 8.3 8.0

SWA03 19.4 19.4 19.4 30.5 i_}i_2!i!_ 31.5 6.7 7.6 7.2 7.8 8.3 8.1

SWA04 19.5 19.5 19.5 30.8 _i_;_2i!ii 31.6 6.8 7.9 7.2 7.8 _!_i_i;! 8.0
SWA05 19.7 19.7 19.7 30.6 32.0 31.5 6.9 7.4 7.2 7.8 5i_8_:i_;_ 8.1

SWA06 19.7 19.7 19.7 30.7 (_3_';;;? 31.6 6.6 7.5 7.2 7.8 8.3 8.1
SWA07 19.6 20.8 20.4 30.4 32.0 31.4 7.0 7.7 7.3 7.8 _j;'_8_i_', 8.1

SWA08 19.4 20.8 20.3 30.6 !!_._i_!; 31.5 7.l 7.7 7.3 7.9 8.3 8.1

SWA09 19.7 20.8 20.3 30.6 i!ii3_i_!:!i 31.5 7.0 7.7 7.3 7.8 8.3 8.1

SWAI0 19.7 20.8 20.4 30.5 i_i_;21Sfii_}i31.5 7.0 7.7 7.2 7.8 8.3 8.1

SWA11 19.4 20.9 20.4 30.6 a_=2: __i_:3,!1_,! 31.5 6.9 7.6 7.3 7.8 8.3 8.1

SWAI2 19.5 20.8 20.3 30.4 i_i_'}2_}! 31.5 6.9 7.8 7.3 7.8 8.3 8.1
SWA13 19.4 20.8 20.3 31.2 31.8 7.0 7.8 7.3 7.8 8.2 8.0

SWA14 19.7 20.9 20.4 31.4 I::i):_:f_i2!31.9 6.8 7.4 7.2 7.8 8.l 7.9

SWA15 19.3 20.8 20.3 31.1 _!_i_2)!i:!31.8 6.7 7.5 7.3 7.8 8.1 7.9
SWAI6 19.7 20.8 20.3 30.7 32.0 31.5 7.0 7.5 7.3 7.9 8.2 8.0

SWAI7 19.6 20.8 20.3 30.6 );ij_iii_:i. 31.6 7.1 7.6 7.4 7.8 8.3 8.0
Brine Control 19.7 20.9 20.3 31.2 31.9 31.7 7.0 8.3 7.6 8.0 7.6

Q Copper 20.0 21.4 20.6 32.0 7. l 7.5 7.4 7.7 8.0 7.9
Ref Tox
Ammonia

20.0 21.5 20.6 7.l 7.5 7.4 7.6 8.0 7.9
Ref Tox

a. Shaded box indicates parameter out of specified range
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Table A-4. Water Quality Summary for 28-d M. nasuta/N, caecoides Test (_-_

Temgerature (°C) Salinity (%0) D.O. (m_/L) pH (units)
Station ID Man 1Max I Mean Min I Max I Mean Man I Max [ Mean Man ] MaxIMean
Target Range 14.0 16.0 28.0 32.0 >5.0 7.3 8.3

SED07 14.4 '_i1_7_:_:_i 15.4 31.1 32.1 31.5 7.1 8.6 7.8 7.5 7.9 7.8

SED08 14.5-!_i_j.O_,'i+i: 15.4 31.0 32.0 31.5 7.2 8.5 7.9 7.7 7.9 7.8

SED09 14.3 ?_:.}_i_} 15.4 31.1 32.0 31.5 7.1 8.7 7.9 7.7 7.9 7.8

SED10 14.6 '_}; 15.5 31.1 32.0 31.5 7.1 8.8 7.9 7.0 8.0 7.7

SEDll 14.4 :i_;7_'!_: 15.5 31.1 32.0 31.5 7.l 8.6 7.9 7.6 7.9 7.8

SEDI2 14.4 _i_! 15.4 3l.l 32.0 31.5 6.9 8.6 7.8 7.7 7.9 7.8

SEDI3 14.6 i_!i__!,i!_:i_ 15.5 31.1 32.0 31.5 7.2 9.l 8.0 7.7 7.9 7.8

SEDI4 14.6 _i!_")i_i 15.4 31.1 32.0 31.5 7.0 8.7 7.9 7.7 7.9 7.8

SEDI5 14.5 _!!ijST]@)_ill15.5 31.l 32.0 31.5 7.0 9.0 7.9 7.7 7.9 7.8

SEDI6 14.3 !_i_i!6_Ji__i 15.4 31.0 32.0 31.6 7.l 9.4 8.1 7.6 7.9 7.8

SED17 14.4 _@)_!_ 15.4 31.1 32.0 31.5 7.0 9.0 7.9 7.6 7.9 7.8

SED18 14.7 '_i7,_(_ii 15.6 31.0 32.0 31.5 7.l 8.8 7.9 7.4 7.9 7.8

SEDI9 14.5 i}_}li_i_!;! 15.4 3l.l 32.0 31.5 7.l 8.8 8.0 7.6 7.9 7.7

SED20 14.6 _:i!_i_!_i!!i 15.4 31.1 32.0 31.5 6.7 9.0 8.0 7.6 7.9 7.7

SED21 14.4 _!:!J.._)'9:!i15.4 31.l 32.0 31.5 7.2 8.9 8.1 7.6 7.9 7.7
SED22 14.4 _7_i_@! 15.4 31.l 32.0 31.5 7.2 9.0 8.0 7.6 7.9 7.7

SED23 14.7 _!;_!!_i:_!{!'_15.4 31.0 32.1 31.5 7.2 9.0 8.0 7.6 7.9 7.7

SOGll 14.6 _:71_. 15.5 31.l 32.0 31.5 7.2 9.0 8.0 7.6 7.8 7.7

SOC42 14.6 15.5 31.1 32.0 31.5 7.l 9.1 8.0 7.6 7.9 7.7 f_'_

SOC48 14.4 _)_!_!_ii_ 15.4 31.1 32.0 31.5 7.3 9. l 8.0 7.6 7.8 7.7

SOC50 14.6 _i_)i]_!{_ 15.5 31.1 32.0 31.5 7.2 8.9 8.0 7.6 7.8 7.7

SOC122 14.5 i}_!.iiT!i_ 15.4 31.1 32.0 31.5 7.1 8.8 8.0 7.6 7.9 7.7

SOCl23 14.4 _;7.i_f 15.5 i31.l 32.0 31.5 7.2 9.0 8.l 7.6 7.9 7.7

SOC125 14.4 @i_'_ 15.4 31.l 32.0 31.5 7.2 8.8 7.9 7.6 7.9 7.7

Control 14.5 ,i:_)iJ._!_)_i15.5 3I.l 32.0 31.5 7.2 9.0 8.0 7.7 7.9 7.8

a. Shaded box indicates parameter out of specified range
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Table A-5. Reference Toxicant Water Quality Summary

Temperature (°C) Salinity (%o) D.O. (m_/L) pH (units)
Station ID Min I Max I Mean Man IMaxI Mean Min I Max[ Mean Man [ Max IMean

E. estuarius

Target Range 14.0 16.0 28.0 32.0 4.6 8.4 7.3 8.3
Ammonia 14.9 16.9 15.3 29.2 30.8 29.9 7.3 8.4 8.0 7.4 8.0 7.8

Cadmium 14.8 15.6 15.0 31.3 31.9 31.7 7.7 8.3 8.0 7.8 7.9 7.9

A. bahia

Target Range 25.0 27.0 28.0 32.0 >4.0 7.3 8.3

Ammonia 25.0 26.5 25.9 32.0 !_'_i_i_i!_;_'_ 6.5 7.2 6.8 7.6 8.1 7.9

[Copper 25.0 26.4 25.9 !:32_:iJ,!_,i_;_";32!_J_i_"_'_-: 6.6 7.2 6.7 7.9 8.l 8.0

A. affinis

Target Range 19.0 21.0 28.0 32.0 >4.0 7.3 8.3

Ammonia 20.0 21.5 20.6 :!_i_i!i!::_!iiJ_'_},!!i 7.1 7.5 7.4 7.6 8.0 7.9

Copper 20.0 21.4 20.6 32.0 !:_, 7.1 7.5 7.4 7.7 8.0 7.9

©
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ATTACHMENT B

SURVIVAL AND GROWTH DATA FOR TOXICOLOGICAL TESTS

C-47



RI Report IR Site 2, Alameda Point, California Appendix C -Toxicity and Bioaccumulation Summary

Table B-1. Survival Information for 10-d E. estuarius Test

Mean Percent
Percent Percent Standard Coefficient

Field ID Location Replicate Survival Survival Deviation of Variation
SED 07 North Pond 1 no data
SED 07 North Pond 2 90.0

SED 07 North Pond 3 95.0
SED 07 North Pond 4 95.0
SED 07 North Pond 5 100.0 95.0 4.1 4.3

SED 08 North Pond 1 95.0
SED 08 North Pond 2 100.0
SED 08 North Pond 3 95.0
SED 08 North Pond 4 100.0
SED 08 North Pond 5 95.0 97.0 2.7 2.8

SED 09 North Pond 1 95.0
SED 09 North Pond 2 95.0
SED 09 North Pond 3 95.0
SED 09 North Pond 4 95.0
SED 09 North Pond 5 100.0 96.0 2.2 2.3

SED 10 North Pond 1 100.0
SED 10 North Pond 2 90.0
SED10 NorthPond 3 90.0
SED 10 North Pond 4 95.0
SED 10 North Pond 5 100.0 95.0 5.0 5.3

SED 11 North Pond 1 100.0

SED 11 North Pond 2 100.0
SED 11 North Pond 3 100.0
SED 11 North Pond 4 90.0
SED 11 North Pond 5 100.0 98.0 4.5 4.6

SED 12 North Pond 1 100.0
SED 12 North Pond 2 100.0
SED 12 North Pond 3 100.0
SED 12 North Pond 4 100.0
SED 12 North Pond 5 100.0 100.0 0.0 0.0

SED 13 South Pond 1 100.0
SED 13 South Pond 2 100.0
SED 13 South Pond 3 100.0
SED 13 South Pond 4 100.0
SED 13 South Pond 5 100.0 100.0 0.0 0.0

SED 14 South Pond 1 100.0
SED 14 South Pond 2 100.0
SED 14 South Pond 3 100.0
SED 14 South Pond 4 95.0
SED 14 South Pond 5 100.0 99.0 2.2 2.3

SED 15 South Pond 1 95.0
SED 15 South Pond 2 95.0
SED 15 South Pond 3 90.0
SED 15 South Pond 4 100.0
SED 15 South Pond 5 95.0 95.0 3.6 3.7

SED 16 [South Pond 1 75.0
SED 16 ]South Pond 2 90.0
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Table B-1. (Continued)

Mean Percent
Percent Percent Standard Coefficient

Field ID Location Replicate Survival Survival Deviation of Variation
SED 16 South Pond 3 80.0
SED 16 South Pond 4 0.0
SED 16 South Pond 5 95.0 68.0 38.8 57.1

SED 17 South Pond 1 90.0
SED 17 South Pond 2 85.0
SED 17 South Pond 3 95.0
SED 17 South Pond 4 95.0

SED 17 South Pond 5 70.0 87.0 10.4 11.9

Sed 18 South Pond 1 100.0
Sed 18 South Pond 2 100.0
Sed 18 South Pond 3 100.0
Sed 18 South Pond 4 95.0

Sed 18 South Pond 5 100.0 99.0 2.2 2.3

SED 19 China Camp 1 95.0
SED 19 China Camp 2 100.0
SED 19 China Camp 3 95.0
SED 19 China Camp 4 95.0
SED 19 China Camp 5 100.0 97.0 2.7 2.8

SED 20 China Camp 1 100.0
SED 20 China Camp 2 100.0
SED 20 China Camp 3 95.0

SED 20 China Camp 4 100.0
SED 20 China Camp 5 100.0 99.0 2.2 2.3

SED 21 China Camp 1 100.0
SED 21 China Camp 2 95.0
SED 21 China Camp 3 95.0
SED 21 China Camp 4 90.0

SED 21 China Camp 5 100.0 96.0 4.2 4.4

SED 22 China Camp 1 100.0
SED 22 China Camp 2 100.0
SED 22 China Camp 3 100.0
SED 22 China Camp 4 90.0
SED 22 China Camp 5 80.0 94.0 8.9 9.5

SED 23 China Camp 1 100.0
SED 23 China Camp 2 85.0
SED 23 China Camp 3 95.0
SED 23 China Camp 4 85.0
SED 23 China Camp 5 90.0 91.0 6.5 7.2
Eoh Control Control 1 100.0
Eoh Control Control 2 100.0
Eoh Control Control 3 100.0
Eoh Control Control 4 100.0
Eoh Control Control 5 100.0 100.0 0.0 0.0
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Table B-2. Survival and Growth Information for 7-d A. bahia Test

Average
Nominal Brine Corrected Weight of

Concentration Correction Concentration Percent Individual

Station ID Location (%) Factor (%) Survival (mg)
_WA01 North Pond 0.0 N/A 0.0 100.0 0.16
SWA01 North Pond 17.8 0.83 14.7 100.0 0.30
SWA01 North Pond 23.7 0.83 19.6 100.0 0.37
SWA01 North Pond 31.6 0.83 26.1 90.0 0.32
SWA01 North Pond 42.2 0.83 34.9 100.0 0.33
SWA01 North Pond 56.3 0.83 46.6 100.0 0.25
SWA01 North Pond 75.0 0.83 62.1 100.0 0.32

:SWA01 North Pond 100.0 0.83 82.7 100.0 0.39

SWA02 North Pond 0.0 N/A 0.0 100.0 0.24
SWA02 North Pond 17.8 0.84 14.9 100.0 0.37

SWA02 North Pond 23.7 0.84 19.9 100.0 0.50
SWA02 North Pond 31.6 0.84 26.5 100.0 0.41
SWA02 North Pond 42.2 0.84 35.4 90.0 0.48

SWA02 North Pond 56.3 0.84 47.3 100.0 0.49
SWA02 North Pond 75.0 0.84 62.9 100.0 0.39

SWA02 North Pond 100.0 0.84 83.9 100.0 0.46

SWA03 North Pond 0.0 N/A 0.0 100.0 0.24
SWA03 North Pond 17.8 0.84 14.9 90.0 0.34
SWA03 North Pond 23.7 0.84 19.9 100.0 0.36
SWA03 North Pond 31.6 0.84 26.5 100.0 0.41
SWA03 North Pond 42.2 0.84 35.4 100.0 0.50

_€ SWA03 North Pond 56.3 0.84 47.3 100.0 0.44
SWA03 North Pond 75.0 0.84 62.9 100.0 0.52
SWA03 North Pond 100.0 0.84 83.9 100.0 0.45

SWA04 North Pond 0.0 N/A 0.0 100.0 0.20
SWA04 North Pond 17.8 0.84 15.0 100.0 0.34
SWA04 North Pond 23.7 0.84 19.9 100.0 0.34
SWA04 North Pond 31.6 0.84 26.6 90.0 0.42
SWA04 North Pond 42.2 0.84 35.5 100.0 0.45
SWA04 North Pond 56.3 0.84 47.3 100.0 0.44
SWA04 North Pond 75.0 0.84 63.0 100.0 0.46
SWA04 North Pond 100.0 0.84 84.0 100.0 0.52

SWA05 North Pond 0.0 N/A 0.0 100.0 0.15
SWA05 North Pond 17.8 0.84 15.0 80.0 0.32
SWA05 North Pond 23.7 0.84 19.9 100.0 0.31
SWA05 North Pond 31.6 0.84 26.6 100.0 0.43

_SWA05 North Pond 42.2 0.84 35.5 100.0 0.43
SWA05 North Pond 56.3 0.84 47.3 100.0 0.40
SWA05 North Pond 75.0 0.84 63.0 100.0 0.39

[SWA05 North Pond 100.0 0.84 84.0 100.0 0.41

SWA06 North Pond 0.0 N/A 0.0 100.0 0.19
SWA06 North Pond 17.8 0.84 15.0 100.0 0.42
SWA06 North Pond 23.7 0.84 20.0 100.0 0.38
SWA06 North Pond 31.6 0.84 26.7 100.0 0.37
SWA06 North Pond 42.2 0.84 35.6 100.0 0.38
SWA06 North Pond 56.3 0.84 47.5 100.0 0.42
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Table B-2. (Continued)

Average _1_
Nominal Brine Corrected Weight of

Concentration Correction Concentration Percent Individual

Station ID Location (%) Factor (%) Survival (mg)
SWA06 North Pond 75.0 0.84 63.3 100.0 0.30
SWA06 North Pond 100.0 0.84 84.4 100.0 0.44

SWA07 South Pond 0.0 N/A 0.0 100.0 0.21
SWA07 South Pond 17.8 0.86 15.2 100.0 0.32
SWA07 South Pond 23.7 0.86 20.3 100.0 0.23
SWA07 South Pond 31.6 0.86 27.0 100.0 0.26
SWA07 South Pond 42.2 0.86 36.1 100.0 0.31
SWA07 South Pond 56.3 0.86 48.2 90.0 0.30
SWA07 South Pond 75.0 0.86 64.2 100.0 0.23
SWA07 South Pond 100.0 0.86 85.6 100.0 0.31

SWA08 South Pond 0.0 N/A 0.0 100.0 0.24
SWA08 South Pond 17.8 0.85 15.2 100.0 0.11
SWA08 South Pond 23.7 0.85 20.3 100.0 0.23
SWA08 South Pond 31.6 0.85 27.0 100.0 0.32
SWA08 South Pond 42.2 0.85 36.1 100.0 0.24
SWA08 South Pond 56.3 0.85 48. l 100.0 0.26
SWA08 South Pond 75.0 0.85 64.1 100.0 0.39
SWA08 South Pond 100.0 0.85 85.5 90.0 0.32

SWA09 South Pond 0.0 N/A 0.0 90.0 0.34
SWA09 South Pond 17.8 0.85 15.2 100.0 0.25
SWA09 South Pond 23.7 0.85 20.3 100.0 0.33
SWA09 South Pond 31.6 0.85 27.0 100.0 0.21

SWA09 South Pond 42.2 0.85 36.1 90.0 0.28
SWA09 South Pond 56.3 0.85 48.1 100.0 0.29
SWA09 South Pond 75.0 0.85 64.1 100.0 0.29
SWA09 South Pond 100.0 0.85 85.5 100.0 0.27

SWA10 South Pond 0.0 N/A 0.0 90.0 0.25
SWA 10 South Pond 17.8 0.85 15.2 100.0 0.25
SWA10 South Pond 23.7 0.85 20.3 100.0 0.24
SWA10 South Pond 31.6 0.85 27.0 100.0 0.25
SWA10 South Pond 42.2 0.85 36.1 80.0 0.24
SWA10 South Pond 56.3 0.85 48.1 100.0 0.27
SWA10 South Pond 75.0 0.85 64.1 100.0 0.30
SWA10 South Pond 100.0 0.85 85.5 100.0 0.33

SWA11 South Pond 0.0 N/A 0.0 100.0 0.35
SWA11 South Pond 17.8 0.85 15.2 100.0 0.23
SWA11 South Pond 23.7 0.85 20.2 100.0 0.20

SWA11 South Pond 31.6 0.85 27.0 100.0 0.23
SWA11 South Pond 42.2 0.85 36.0 90.0 0.25
SWA11 South Pond 56.3 0.85 48.1 100.0 0.37
SWA11 South Pond 75.0 0.85 64.0 100.0 0.39

SWA11 South Pond 100.0 0.85 85.4 90.0 0.32

SWA12 South Pond 0.0 N/A 0.0 90.0 0.24
SWA12 South Pond 17.8 0.85 15.2 100.0 0.15
SWA12 South Pond 23.7 0.85 20.2 100.0 0.15
SWA12 South Pond 31.6 0.85 27.0 90.0 0.19
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Table B-2. (Continued)

_' Average
Nominal Brine Corrected Weight of

Concentration Correction Concentration Percent Individual

Station ID Location (%) Factor (%) Survival (mg)
SWA12 South Pond 42.2 0.85 36.0 100.0 0.28
SWA12 South Pond 56.3 0.85 48.1 100.0 0.25
SWA12 South Pond 75.0 0.85 64.0 100.0 0.28
SWA12 South Pond 100.0 0.85 85.4 100.0 0.32

SWA13 China Camp 0.0 N/A 0.0 100.0 0.23
SWA13 China Camp 17.8 0.79 14.0 100.0 0.22
SWA13 China Camp 23.7 0.79 18.7 90.0 0.26
SWA13 China Camp 31.6 0.79 24.9 100.0 0.24
SWA13 China Camp 42.2 0.79 33.3 100.0 0.33
SWA13 China Camp 56.3 0.79 44.4 100.0 0.27
SWA13 China Camp 75.0 0.79 59.2 100.0 0.11
SWA13 China Camp 100.0 0.79 78.9 100.0 0.24

SWA14 China Camp 0.0 N/A 0.0 100.0 0.24
SWA14 China Camp 17.8 0.79 14.0 100.0 0.30
SWA14 China Camp 23.7 0.79 18.6 100.0 0.31
SWA14 China Camp 31.6 0.79 24.9 100.0 0.31
SWA14 China Camp 42.2 0.79 33.2 100.0 0.30
SWA14 China Camp 56.3 0.79 44.3 100.0 0.36
SWA14 China Camp 75.0 0.79 59.0 100.0 0.32
SWA14 China Camp 100.0 0.79 78.7 100.0 0.35

SWA15 China Camp 0.0 N/A 0.0 100.0 0.17
SWA 15 China Camp 17.8 0.79 14.0 100.0 0.28
SWA15 China Camp 23.7 0.79 18.6 90.0 0.30
SWA15 China Camp 31.6 0.79 24.9 100.0 0.12
SWA15 China Camp 42.2 0.79 33.2 100.0 0.27
SWA15 China Camp 56.3 0.79 44.3 100.0 0.31
SWA15 China Camp 75.0 0.79 59.0 100.0 0.20
SWA15 China Camp 100.0 0.79 78.7 100.0 0.30

SWA16 China Camp 0.0 N/A 0.0 100.0 0.25
SWA16 China Camp 17.8 0.84 14.9 100.0 0.29
SWA16 China Camp 23.7 0.84 19.9 90.0 0.33

SWA16 China Camp 31.6 0.84 26.5 100.0 0.28
SWA16 China Camp 42.2 0.84 35.4 100.0 0.25
SWA16 China Camp 56.3 0.84 47.3 100.0 0.26
SWA16 China Camp 75.0 0.84 62.9 100.0 0.27
SWA16 China Camp 100.0 0.84 83.9 100.0 0.31

SWA17 China Camp 0.0 N/A 0.0 100.0 0.22
SWA17 China Camp 17.8 0.84 15.0 100.0 0.38
SWA17 China Camp 23.7 0.84 19.9 100.0 0.26
SWA17 China Camp 31.6 0.84 26.6 100.0 0.28
SWA17 China Camp 42.2 0.84 35.5 90.0 0.26
SWAI7 China Camp 56.3 0.84 47.4 100.0 0.27
SWAI 7 China Camp 75.0 0.84 63.1 100.0 0.21
SWA17 China Camp 100.0 0.84 84.2 100.0 0.29
Brine Control N/A Brine Control 90.0 0.21
Brine Control N/A Brine Control 100.0 0.18

Brine Control N/A Brine Control 90.0 0.22
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Table B-3. Survival and Growth in 7-d A. bahia Control Exposures

Average
Nominal Weight of

Concentration Percent Individual

Station ID Location (%) Survival (mg)
Test Criteria: >80 >_0.20

SWA01 North Pond 0a 100.0 0.16
SWA02 North Pond 0 100.0 0.24
SWA03 North Pond 0 100.0 0.24
SWA04 North Pond 0 100.0 0.20
SWA05 North Pond 0 100.0 0.15

SWA06 North Pond 0 100.0 0.19
SWA07 South Pond 0 100.0 0.21
SWA08 South Pond 0 100.0 0.24

SWA09 South Pond 0 90.0 0.34
SWA10 South Pond 0 90.0 0.25

SWA11 South Pond 0 100.0 0.35
SWA12 South Pond 0 90.0 0.24

SWA13 China Camp 0 100.0 0.23
SWA 14 China Camp 0 100.0 0.24
SWA 15 China Camp 0 100.0 0.17
SWA16 China Camp 0 100.0 0.25
SWA17 China Camp 0 100.0 0.22
Mean 98.2 0.23

a. 0% is Sequim Bay Seawater
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Table B-4. Survival and Growth Information for 7-d A. affinis Test

Nominal Brine Corrected Average Weight
Concentration Correction Concentration Percent of Individual

Station ID (%) Factor (%) Survival (mg)
SWA01 0.0 N/A 0.0 90.0 1.26
SWA01 17.8 0.83 14.7 90.0 1.24
SWA01 23.7 0.83 19.6 100.0 0.99
SWA01 31.6 0.83 26.1 90.0 1.07
SWA01 42.2 0.83 34.9 90.0 1.20
SWA01 56.3 0.83 46.6 70.0 1.57
SWA01 75.0 0.83 62.1 90.0 1.44
SWA01 100.0 0.83 82.7 90.0 1.01

SWA02 0.0 N/A 0.0 100.0 0.91
SWA02 17.8 0.84 14.9 90.0 1.19
SWA02 23.7 0.84 19.9 90.0 1.14
SWA02 31.6 0.84 26.5 100.0 1.10
SWA02 42.2 0.84 35.4 100.0 1.03
SWA02 56.3 0.84 47.3 100.0 1.11
SWA02 75.0 0.84 62.9 90.0 1.22
SWA02 100.0 0.84 83.9 100.0 0.99

SWA03 0.0 N/A 0.0 90.0 0.86
SWA03 17.8 0.84 14.9 90.0 0.91
SWA03 23.7 0.84 19.9 90.0 1.29
SWA03 31.6 0.84 26.5 90.0 1.10
SWA03 42.2 0.84 35.4 100.0 1.13

SWA03 56.3 0.84 47.3 90.0 1.50SWA03 75.0 0.84 62.9 80.0 1.85

SWA03 100.0 0.84 83.9 100.0 1.34

SWA04 0.0 N/A 0.0 90.0 1.18
SWA04 17.8 0.84 15.0 80.0 1.09
SWA04 23.7 0.84 19.9 80.0 1.32
SWA04 31.6 0.84 26.6 100.0 0.94
SWA04 42.2 0.84 35.5 100.0 1.25
SWA04 56.3 0.84 47.3 100.0 1.15
SWA04 75.0 0.84 63.0 100.0 1.34
SWA04 100.0 0.84 84.0 90.0 1.63

ISWA05 0.0 N/A 0.0 90.0 1.06
SWA05 17.8 0.84 15.0 100.0 1.18
SWA05 23.7 0.84 19.9 100.0 1.23
SWA05 31.6 0.84 26.6 80.0 1.26
SWA05 42.2 0.84 35.5 80.0 0.91
SWA05 56.3 0.84 47.3 100.0 1.14
SWA05 75.0 0.84 63.0 90.0 1.19
SWA05 100.0 0.84 84.0 90.0 1.28

SWA06 0.0 N/A 0.0 90.0 0.98
SWA06 17.8 0.84 15.0 80.0 1.37
SWA06 23.7 0.84 20.0 100.0 1.29
SWA06 31.6 0.84 26.7 60.0 1.51
SWA06 42.2 0.84 35.6 90.0 1.04
SWA06 56.3 0.84 47.5 70.0 1.17

• . SWA06 75.0 0.84 63.3 90.0 1.08
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Table B-4. (Continued)

Nominal Brine Corrected Average Weight
Concentration Correction Concentration Percent of Individual

Station ID (%) Factor (%) Survival (mg)
SWA06 100.0 0.84 84.4 80.0 1.33
SWA07 0.0 N/A 0.0 100.0 0.94
SWA07 17.8 0.86 15.2 90.0 0.81
SWA07 23.7 0.86 20.3 70.0 0.87
SWA07 31.6 0.86 27.0 80.0 1.10
SWA07 42.2 0.86 36.1 80.0 0.96
SWA07 56.3 0.86 48.2 70.0 1.13
SWA07 75.0 0.86 64.2 80.0 0.97
SWA07 100.0 0.86 85.6 80.0 0.96

SWA08 0.0 N/A 0.0 90.0 1.06
SWA08 17.8 0.85 15.2 100.0 0.99
SWA08 23.7 0.85 20.3 100.0 0.96
SWA08 31.6 0.85 27.0 80.0 0.95
SWA08 42.2 0.85 36.1 100.0 0.78
SWA08 56.3 0.85 48.1 90.0 1.02
SWA08 75.0 0.85 64.1 90.0 0.99
SWA08 100.0 0.85 85.5 85.7 1.08

SWA09 0.0 N/A 0.0 90.0 1.00
SWA09 17.8 0.85 15.2 90.0 1.02
SWA09 23.7 0.85 20.3 90.0 0.91
SWA09 31.6 0.85 27.0 80.0 0.99
SWA09 42.2 0.85 36.1 80.0 1.09
SWA09 56.3 0.85 48.1 100.0 0.94
SWA09 75.0 0.85 64.1 80.0 1.04
SWA09 100.0 0.85 85.5 90.0 1.17

SWA10 0.0 N/A 0.0 90.0 0.78
SWA10 17.8 0.85 15.2 80.0 1.00
SWA10 23.7 0.85 20.3 90.0 1.15
SWA10 31.6 0.85 27.0 80.0 1.08
SWA10 42.2 0.85 36.1 70.0 1.24
SWA10 56.3 0.85 48.1 100.0 1.08
SWA10 75.0 0.85 64.1 80.0 0.89
SWA10 100.0 0.85 85.5 100.0 1.09
SWA11 0.0 N/A 0.0 90.0 0.91
SWA11 17.8 0.85 15.2 100.0 0.87
SWA11 23.7 0.85 20.2 80.0 0.91
SWA11 31.6 0.85 27.0 80.0 1.05
SWA11 42.2 0.85 36.0 60.0 1.00
SWA11 56.3 0.85 48.1 90.0 1.13
SWA11 75.0 0.85 64.0 70.0 1.07
SWA11 100.0 0.85 85.4 90.0 1.03

SWA12 0.0 N/A 0.0 80.0 0.95
SWA12 17.8 0.85 15.2 90.0 1.00
SWA12 23.7 0.85 20.2 90.0 1.07
SWA12 31.6 0.85 27.0 90.0 1.02
SWA12 42.2 0.85 36.0 90.0 0.78
SWAI2 56.3 0.85 48.1 80.0 1.01 _ ._
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Table B-4. (Continued)

Nominal Brine Corrected Average Weight
Concentration Correction Concentration Percent of Individual

Station ID (%) Factor (%) Survival (mg)
SWA12 75.0 0.85 64.0 90.0 1.03
SWA12 100.0 0.85 85.4 90.0 0.84

SWA13 0.0 N/A 0.0 70.0 0.99
SWA13 17.8 0.79 14.0 90.0 1.19
SWA13 23.7 0.79 18.7 80.0 0.93
SWA13 31.6 0.79 24.9 60.0 1.08
SWA13 42.2 0.79 33.3 100.0 0.96
SWA13 56.3 0.79 44.4 100.0 1.23
SWA13 75.0 0.79 59.2 90.0 0.90

SWA13 100.0 0.79 78.9 90.0 1.03

SWA14 0.0 N/A 0.0 100.0 1.05
SWA14 17.8 0.79 14.0 100.0 0.87
SWA14 23.7 0.79 18.6 60.0 1.35
SWA14 31.6 0.79 24.9 70.0 1.19
SWA14 42.2 0.79 33.2 90.0 0.94

SWA14 56.3 0.79 44.3 80.0 1.11
SWA14 75.0 0.79 59.0 90.0 0.97
SWA14 100.0 0.79 78.7 80.0 0.98

SWA 15 0.0 N/A 0.0 80.0 1.20
SWA 15 17.8 0.79 14.0 90.0 1.02
SWAI 5 23.7 0.79 18.6 60.0 1.24

SWA15 31.6 0.79 24.9 80.0 1.06
SWAI 5 42.2 0.79 33.2 100.0 0.89
SWA15 56.3 0.79 44.3 100.0 0.85
SWA15 75.0 0.79 59.0 100.0 0.90
SWA15 100.0 0.79 78.7 70.0 0.93

SWA16 0.0 N/A 0.0 90.0 1.05
SWA16 17.8 0.84 14.9 100.0 0.97

SWA16 23.7 0.84 19.9 70.0 0.93
SWA16 31.6 0.84 26.5 80.0 1.29

SWA16 42.2 0.84 35.4 100.0 0.85
SWA16 56.3 0.84 47.3 70.0 0.99
SWA16 75.0 0.84 62.9 70.0 0.92
SWA16 100.0 0.84 83.9 80.0 1.06

SWA17 0.0 N/A 0.0 100.0 1.05
SWAI7 17.8 0.84 15.0 100.0 0.88
SWA17 23.7 0.84 19.9 100.0 1.13
SWA17 31.6 0.84 26.6 80.0 1.01
SWA17 42.2 0.84 35.5 90.0 0.81
SWA17 56.3 0.84 47.4 90.0 1.08
SWA17 75.0 0.84 63.1 80.0 0.98
SWA17 100.0 0.84 84.2 80.0 0.91

Brine Control Brine Control N/A Brine Control 90.0 0.97
Brine Control Brine Control N/A Brine Control 90.0 0.97
Brine Control Brine Control N/A Brine Control 90.0 0.98
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Table B-5. Survival and Growth in 7-d A. affinis Control Exposures

Average
Nominal Weight of

Concentration Percent Individual
Station ID Location (%) Survival (rag)

Test Criteria: >80% 0.85
SWA01 North Pond 0a 90.0 1.26
SWA02 North Pond 0 100.0 0.91
SWA03 North Pond 0 90.0 0.86
SWA04 North Pond 0 90.0 1.18
SWA05 North Pond 0 90.0 1.06
SWA06 North Pond 0 90.0 0.98
SWA07 South Pond 0 100.0 0.94
SWA08 South Pond 0 90.0 1.06
SWA09 South Pond 0 90.0 1.00
SWA10 South Pond 0 90.0 0.78
SWA11 South Pond 0 90.0 0.91
SWA12 South Pond 0 80.0 0.95

SWA13 China Camp 0 70.0 0.99
SWA14 China Camp 0 100.0 1.05
SWA15 China Camp 0 80.0 1.20
SWA16 China Camp 0 90.0 1.05
SWA17 China Camp 0 100.0 1.05
Mean 90.0 1.01

a. 0%is SequimBaySeawater
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ATTACHMENT C

REFERENCE TOXICANT RESULTS
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Table C-1. 4-d Reference Toxicant Results for E. estuarius

Number Number
Reference Toxicant Concentration Units Alive Dead

Cadmium 0 mg/L 20 0

Cadmium 2 mg/L 20 0

Cadmium 4 mg/L 15 5

Cadmium 8 mg/L 13 7

Cadmium 16 mg/L 4 16

Cadmium 32 mg/L 0 20

Total Ammonia 0 mg/L 20 0

Total Ammonia 20 mg/L 20 0

Total Ammonia 40 mg/L 20 0

Totat Ammonia 80 mg/L 19 1

Total Ammonia 160 mg/L 16 4

Total Ammonia 320 mg/L 0 20

E. estuarius Results for Cadmium

TrimmedSpearrnan_KarberMethod.MontanaStateUniv.

Raw data:
Raw Dose : 2.000 4.000 8.000 16.000 32.000
Number : 20 20 20 20 20
Mortalities: .00 5.00 7.00 16.00 20.00
AbbottsNo. : .000000
Corrected P: .0000 .2500 .3500 .8000 1.0000
Spearman-Karber Trim (calc): .00%

Spearman-Karber Estimate
LC-50: 8.57

95% Lower Confidence: 6.78
95% Upper Confidence: 10.85 MSL Control Chart Range: 3.8 - 16.2 mg/L

E. estuarius Results for Total Ammonia

Trimmed Spearman_Karber Method. Montana State Univ.

Raw data:
Raw Dose : 20.000 40.000 80.000 160.000320.000
Number : 20 20 20 20 20
Mortalities: .00 .00 1.00 4.00 20.00
AbbottsNo. : .000000
Corrected P: .0000 .0000 .0500 .2000 1.0000
Spearman-Karber Trim (calc): .00%

Spearman-Karber Estimates:
LC-50: 190.27

95% Lower Confidence: 165.22
95%Upper Confidence: 219.13 MSL Control Chart Range: 72.1 - 198.0 mg/L
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Table C-2. 4-d Reference Toxicant Results for A. bahia

Number Number
Reference Toxicant Concentration Units Alive Dead

Copper 0 _g/L 9 1
Copper 62.5 _g/L 10 0

Copper 125 _tg/L 7 3

Copper 250 _g/L 5 5

Copper 375 _g/L 2 8

Copper 500 _g/L 0 10

Total Ammonia 0 mg/L 9 1
Total Ammonia 20 mgiL 10 0

Total Ammonia 40 mgiL 8 2

Total Ammonia 80 mg/L 0 10

Total Ammonia 160 mg/L 0 10

Total Ammonia 320 mg/L 0 10

A. bahia Results for Copper

Trimmed Spearman_Karber Method. Montana State Univ.

Raw data:
Raw Dose : 62.500 125.000250.000 375.000 500.000
Number : 10 10 10 10 10
Mortalities: .00 3.00 5.00 8.00 10.00
Abbotts No. : .100000

Corrected P: -.1111 .2222 .4444 .7778 1.0000
Spearman-Karber Trim (calc): .00%

Spearman-Karber Estimates:
LC-50: 227.86

95% Lower Confidence: 176.04
95% Upper Confidence: 294.92 MSL Control Chart Range: 150.7 - 429.6 Ittg/L

A. bahia Results for Ammonia

TrimmedSpearman_KarberMethod. Montana StateUniv.

Raw data:
Raw Dose : 15.000 30.000 60.000 75.000 90.000
Number : 10 10 10 10 10

Mortalities: .00 2.00 10.00 10.00 10.00

AbbottsNo. : .100000

Corrected P: -.1111 .1111 1.0000 1.0000 1.0000
Spearman-KarberTrim (calc): .00%

Spearman-Karber Estimates:
LC-50: 40.05
95% Lower Confidence: 34.34

95% Upper Confidence: 46.70 MSL Control Chart Range: 31.3 - 76.0 mg/L
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Table C-3. 4-d Reference Toxicant Results for A. affinis

Number Number
Reference Toxicant Concentration Units Alive Dead

Copper 0 lag/L 7 3
Copper 50 gg/L 7 3

Copper 100 gg/L 6 4

Copper 200 gg/L 3 7

Copper 400 gg/L 0 10

Copper 600 gg/L 0 10

Total Ammonia 0 mg/L 8 2

Total Ammonia 10 mg/L 6 4
Total Ammonia 18 mg/L 6 4

Total Ammonia 32 mg/L 3 7

Total Ammonia 56 mg/L 0 10

Total Ammonia 100 mgiL 0 10

A affinis results for Copper

Trimmed Spearman_KarberMethod. MontanaStateUniv.

Raw data:
Raw Dose : 50.000 100.000200.000 400.000 600.000
Number : 10 10 10 10 10
Mortalities: 3.00 4.00 7.00 10.00 10.00

AbbottsNo. : .300000

Corrected P: .0000 .1429 .5714 1.0000 1.0000

Spearman-Karber Trim (talc): 1.00%

Spearman-Karber Estimates:
LC-50: 173.06
95% Lower Confidence: 132.00
95% Upper Confidence: 226.90

LC-50 of <205 _tg/Lacceptable (EPA/600/R-95/136)

A affinis results for Ammonia

TrimmedSpearmanKarber Method.MontanaStateUniv.

Raw data:
Raw Dose : 10.000 18.000 32.000 56.000 100.000
Number : 10 10 10 10 10

Mortalities: 4.00 4.00 7.00 10.00 10.00

AbbottsNo. : .200000

CorrectedP: .2500 .2500 .6250 1.0000 1.0000
Spearman-KarberTrim (calc): 25.00%

Spearman-Karber Estimates:
LC-50: 26.40
95% Lower Confidence: 19.29
95% Upper Confidence: 36.13
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